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(54) SUSPENSION MECHANISM FOR A CRANE

(57) Active suspension adjustment mechanism for
use in a crane with a three point hoisting mechanism
wherein three hoist cables run in a multiple fall arrange-
ment to an object suspension device. In respectively a
one-fold, twofold and threefold actuated configuration,
the mechanism comprises one, two or three intercon-

nected pairs of sheaves for accommodating the hoist ca-
bles in opposite directions. The sheave pairs are movable
as a unit along a motion axis of the sheave pair parallel
to the direction of the hoist cables by associated adjust-
ment actuators for establishing movement of the object
suspension device.
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Description

[0001] The invention relates to the field of cranes, in
particular cranes having a three-point hoisting system
with three hoisting cables in a multiple-fall arrangement,
e.g. at least a double-fall arrangement, the hoisting sys-
tem therein comprising an object suspension device pro-
vided with for the hoist cables a respective first, second
and third return sheave, and comprising for the hoist ca-
bles a respective first, second, and third departure
sheave. The first, the second, and the third hoist cables
together define an inverted pyramid which diverges up-
wards from the object suspension device of the crane
when handling the object.
[0002] For example the crane may be a knuckle boom
crane, e.g. with a jib of one of the types disclosed in
EP21717841.
[0003] The invention provides an active suspension
adjustment mechanism as defined in claims 1, 2 and 3.
This active suspension adjustment mechanism provides
for a primarily horizontal controlled motion of the object
suspension device and therewith of the connected object,
when present. This horizontal motion is, for example, of
use for adjusting the horizontal position of the object or
of the suspension device that is to be connected to the
object to be handled.
[0004] The provision of the active suspension adjust-
ment mechanism allows for a division of tasks between
said mechanism on the one hand and the one or more
hoist winches on the other hand. One or more hoist
winches of the crane may be primarily used for vertical
motion of the object suspension device, so for the actual
lifting and lowering of an object, whereas the mechanism
may be primarily used for controlled horizontal motion or
positioning of the object suspension device. This, for ex-
ample, allows for an embodiment of the crane wherein
the three cables are all driven by one and the same winch.
Or wherein multiple winches are operated synchronous-
ly. The one or more winches may, in conjunction with the
mechanism, also be configured and operated to provide
heave motion compensation of the object suspension de-
vice, so primarily compensation motion in vertical direc-
tion, e.g. the one or more winches being embodied as
AHC winches.
[0005] The mechanism may be employed for providing
active motion compensation of the object or suspension
device in a horizontal plane, for instance to compensate
for horizontal vessel motion, e.g. for deviations in position
holding of a dynamic positioning system of the vessel,
e.g. of a vessel on which the crane is mounted or of a
vessel from and/or onto which objects are (un)loaded by
a crane that is mounted on another vessel or offshore
structure. For example, the mechanism is used in transfer
of objects between a supply vessel and another vessel
or offshore structure, wherein the supply vessel is com-
monly exhibiting quite significant motion, both vertically
and horizontally, relative to the other (larger) vessel or
stationary structure.

[0006] The active suspension adjustment mechanism
may be in a one-fold, a twofold, or a threefold actuated
configuration, respectively defined in claims 1, 2 and 3,
in which the active suspension system comprises respec-
tively one, two, or three adjustment actuators and one,
two, or three sheave pairs, each moved under control of
a respective adjustment actuator. Herein, each sheave
pair has a primary sheave and a secondary sheave. One
of the three cables of the hoisting system is run over the
primary sheave and another one of the three hoisting
cables is run over the secondary sheave, in opposite di-
rection. As a result of opposite loads by the two cables
on the sheave pair, the associated adjustment actuator
primarily serves for moving the sheave pair, and thus the
object suspension device, without being subjected to the
actual load of the object that is being handled.
[0007] The two sheaves of the pair are interconnected,
e.g. mounted in a common frame, preferably the sheaves
being arranged in parallel, and more preferably in the
same (vertical) plane. Each sheave pair is movable as a
unit along a motion axis of the sheave pair by the asso-
ciated adjustment actuator, e.g. a linear drive actuator,
e.g. a hydraulic cylinder, which motion axis extends par-
allel to the directions of the cables running over the
sheaves of the pair.
[0008] In the one-fold actuated embodiment, the active
suspension adjustment mechanism has one sheave pair
and one associated actuator. A first one of the first, sec-
ond, or third cable is reeved from the related winch, e.g.
a first one of the winches, via the primary sheave of the
one sheave pair, the related first, second or third depar-
ture sheave and the related first, second, or third return
sheave, back to the related first jib tip, second jib tip, or
main boom proximate the third departure sheave. A dead
end of this cable is fixed to the crane or, if present, guided
via a first, second, or third guide sheave to a different
location on the crane where it is fixed to the crane. A
second one of the first, second or third cable is reeved
from the related winch, e.g. a second one of the winches,
via a secondary sheave of the one sheave pair, the re-
lated first, second, or the third departure sheave and the
related first, second, or third return sheave, back to the
related first jib tip or second jib tip or main boom proximate
the third departure sheave. A dead end of this cable is
fixed to the crane or, if present, guided via a first, second,
or third guide sheave to a different location on the crane
where it is fixed to the crane. A third one of the first,
second or third cable is reeved from the related winch,
e.g. a third one of the winches, via the related first, sec-
ond, or the third departure sheave and the related first,
second, or third return sheave, back to the first jib tip or
second jib tip or main boom proximate the third departure
sheave. A dead end of this cable is fixed to the crane or,
if present, guided via a first, second or third guide sheave
to a different location on the crane where it is fixed to the
crane.
[0009] The effect is that when the one adjustment ac-
tuator moves the one sheave pair, with the one or more
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winches at standstill, there is a variation in length of both
cables running over the sheaves of the sheave pair. As
a result of this movement of the sheave pair the object
suspension device is moved along a trajectory that pri-
marily extends in the horizontal plane, which trajectory
is determined by the spatial locations of the departure
sheaves and by the cable lengths between the suspen-
sion device and the departure sheaves. This trajectory
is slightly curved as a result of the inverted pyramidal
arrangement.
[0010] In the twofold actuated configuration, which is
the preferred embodiment in combination with the inven-
tive spreader type jib design, the active suspension ad-
justment mechanism comprises a first sheave pair and
a second sheave pair, each of the sheave pairs compris-
ing a primary sheave and a secondary sheave which are
interconnected such as to enable two of the first, second,
and third cables to run over a sheave of the pair, the
cables extending in opposite directions. Furthermore a
first adjustment actuator and a second adjustment actu-
ator are present, each configured for moving respectively
the first and second sheave pair in the direction of the
pair of cables run over the sheaves.
[0011] The first cable is reeved from a respective
winch, e.g. a first winch, via:

- the primary sheave of the first sheave pair,
- the first departure sheave,
- the first return sheave,

to a location on the crane, e.g. on the jib, e.g. on a first
jib branch, where a dead end of the first cable is fixed.
[0012] The second cable is reeved from a respective
winch, e.g. a second winch, via:

- the primary sheave of the second sheave pair,
- the second departure sheave,
- the second return sheave,

to a location on the crane, e.g. on the jib, e.g. on the
second jib branch, where a dead end of the second cable
is fixed.
[0013] The third cable is reeved from a respective
winch, e.g. a third winch, via:

- the secondary sheave of the second sheave pair,
- the third departure sheave,
- the third return sheave,
- a third guide sheave proximate the third departure

sheave,
- the secondary sheave of the first sheave pair,

to a location on the crane, e.g. on the main boom or the
crane housing, where a dead end of the third cable is
fixed.
[0014] Herein, the first adjustment actuator is config-
ured to move the first sheave pair such as to selectively
increase or decrease the part of the length of the first

cable between the respective winch and the first depar-
ture sheave and simultaneously decrease or increase
the part of the length of the third cable between the third
guide sheave and the dead end of the third cable.
[0015] The second adjustment actuator is configured
to move the second sheave pair such as to selectively
increase or decrease the part of the length of the second
cable between the respective winch and the second de-
parture sheave and simultaneously decrease or increase
the part of the length of the third cable between the winch
and the third departure sheave.
[0016] In an embodiment, the first and second adjust-
ment actuators are embodied as a first and a second
linear actuator, e.g. as an adjustment cylinder, e.g. a hy-
draulic cylinder, each of which has one of the cylinder
and piston rod fixed to the crane, e.g. to the main boom,
and the other of the cylinder and the piston rod to the
associated sheave pair, respectively, such that a short-
ening or lengthening of the first and/or second cylinder
respectively moves the first and/or second sheave pair
in the directions of the cables run over the sheaves there-
of.
[0017] Similar to the one-fold mechanism, in the two-
fold mechanism the movement of either one of the
sheave pairs by either of the two adjustment actuators
results primarily in horizontal movement of the object sus-
pension device along a curved trajectory in space which
is determined by the spatial locations of the departure
sheaves and the cable lengths to the suspension device.
The motion can be purely in the horizontal plane, for ex-
ample, if at the same time the cable lengths are adjusted
by appropriate control of the one or more winches.
[0018] The twofold mechanism provides the possibility
to combine movement components along the trajectories
by moving both sheave pairs of the mechanism simulta-
neously. For instance, moving the two sheave pairs by
the same amount such as to equally combine movement
components along both curved trajectories, results in a
substantially straight movement trajectory mainly in the
horizontal plane.
[0019] The cables in the mechanism may all be driven
by one and the same winch, in an embodiment. In another
embodiment, for example, two winches are present; the
one for both the first and second cable and the other
winch for the third cable. In an embodiment, each of the
three cables is driven by a distinct winch.
[0020] In the threefold actuated embodiment, the ac-
tive suspension adjustment mechanism comprises a
first, a second, and a third sheave pair and three asso-
ciated adjustment actuators. Herein, each adjustment
actuator is configured for moving an associated sheave
pair in the direction of the cables run there through in
opposite directions.
[0021] The first cable is reeved from a respective
winch, e.g. a first winch, via:

- the primary sheave of the first sheave pair,
- the first departure sheave,
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- the first return sheave,
- a first guide sheave on the first jib branch,
- the secondary sheave of the third sheave pair,

back to a dead end of the cable secured to the crane,
e.g. to the jib or the main boom.
[0022] The second cable is reeved from a respective
winch, e.g. a second winch, via:

- the primary sheave of the third sheave pair,
- the second departure sheave,
- the second return sheave,
- a second guide sheave on the second jib branch,
- the secondary sheave of the second sheave pair,

back to a dead end of the cable secured to the crane,
e.g. to the jib or the main boom.
[0023] The third cable is reeved from a respective
winch, e.g. a third winch, via:

- the primary sheave of the second sheave pair,
- the third departure sheave,
- the third return sheave,
- the third guide sheave proximate the third departure

sheave,
- the secondary sheave of the first sheave pair,

to a dead end of the cable secured to the crane, e.g. to
the main boom.
[0024] Similar to the twofold mechanism, in the three-
fold mechanism the movement of a selected one of the
sheave pairs results in a mainly horizontal movement of
the object suspension device over a respective curved
trajectory in space which is determined by the spatial
locations of the departure sheaves and the cable lengths
from which the object suspension device is suspended.
The threefold mechanism, similar to the twofold mecha-
nism, also provides the possibility to combine movement
components by moving two sheave pairs, e.g. in syn-
chronicity. For instance, moving two of the sheave pairs
at the same time and by the same amount such as to
equally combine movement components along both
curved trajectories, results in a substantially straight
movement trajectory, mainly in the horizontal plane.
[0025] Of the three configurations of active adjustment
suspension adjustment mechanisms, the twofold version
is preferred in combination with the inventive knuckle
boom crane as it enables the desired horizontal motion
control by the least number of (moving) parts. Namely,
it allows for three-dimensional control of the movement
of the object or object suspension device using the one
or more winches primarily for vertical motion and the
mechanism with only two adjustment actuators and two
sheave pairs for primarily horizontal motion control.
[0026] For example, movements in the horizontal
plane are primarily effected by the active adjustment sus-
pension adjustment mechanism and vertical movement
is primarily done by the operation of the one or more

winches, e.g. whilst the rest of the crane is at standstill.
The threefold actuated form has three actuators and
sheave pairs, but does not add another dimension to the
controlled motion of the object or object suspension de-
vice compared to the twofold actuated form. The one-
fold actuated form has one actuator and sheave pair, but
allows for only one movement trajectory in the horizontal
plane.
[0027] Starting from the threefold actuated embodi-
ment, two instead of three curved trajectories in the hor-
izontal plane suffice for the desired movement of the ob-
ject suspension device.
[0028] In an embodiment, the adjustment actuators of
the active suspension adjustment mechanism are in the
form of one or more hydraulic adjustment cylinders. For
instance, the first, second and third adjustment actuator,
in as far as present, are or comprise a first, second and
third adjustment cylinder. The one or more adjustment
cylinders are arranged preferably arranged between one
of the crane housing and the main boom on the one hand,
and the sheave pair on the other hand, e.g. with the lon-
gitudinal axis of the cylinder parallel to the motion range
of the sheave pair so that a shortening or lengthening of
the cylinder moves the sheave pair in the directions of
the cables run there through. For instance, a piston rod
of the adjustment cylinder is connected to the sheave
pair and the cylinder body is connected to the crane, e.g.
the main boom.
[0029] The action of the one or more adjustment actu-
ators may be controlled by a control unit operating the
adjustment actuators, e.g. based on a signals of one or
more sensors measuring the motion(s) to be compen-
sated and/or measuring the location of the object sus-
pension device relative to a reference. For example, a
reference position beacon is located on a supply vessel,
e.g. temporarily, and the crane is mounted on another
vessel, e.g. a drilling vessel, or another offshore struc-
ture. The control unit can then be configured to determine
the actual position of the beacon relative to the object
suspension device, and control the adjustment actuators
to bring the suspension device at a desired location.
[0030] In an embodiment, the control unit operating the
one or more adjustment actuators is linked to a camera
system with one or more camera’s that provide visual
information on the location of the object suspension de-
vice relative to some reference and/or relative to an object
that is to be connected to the object suspension device.
One or more of the camera’s may be provided on the
inventive crane, e.g. on the crane housing, main boom,
jib, and/or on the object suspension device.
[0031] In an embodiment, the control unit operating the
one or more adjustment actuators is linked to an inertial
motion sensing system, e.g. provided on the object sus-
pension device, e.g. in view of control of motion of the
object suspension device.
[0032] The mechanism allows for the horizontal motion
and position of the object suspension device to be con-
trolled accurately, e.g. in order to maintain the horizontal
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position of the object suspension device during connect-
ing or disconnecting the object. This control is more ef-
fective and/or responsive and/or accurate and/or energy
efficient, than controlling the horizontal position merely
by combined slew motion and motion of the knuckle boom
assembly.
[0033] The invention furthermore relates to a crane
having a hoisting system, comprising:

- a first departure sheave,
- a second departure sheave,
- a third departure sheave,
- one or more winches,
- a first cable driven by said one or more winches,
- a second cable driven by said one or more winches,
- a third cable driven by said one or more winches,
- an object suspension device configured to be con-

nected to an object to be handled by the crane,
wherein the object suspension device is provided
with a first, a second, and a third return sheave,

wherein the first, the second, and the third cable are
each connected to the object suspension device in
a multi-fall, preferably double-fall arrangement, and
each pass from the respective winch via the first,
second, and third departure sheave, to the respec-
tive first, second, and third return sheave, to a dead
end of the cable, wherein the first, the second, and
the third cable together define an inverted pyramid
which diverges upwards from the object suspension
device when handling the object,

wherein the crane is provided with an active suspen-
sion adjustment mechanism as described herein.

[0034] The crane may therein be of the knuckle boom
type, e.g. with a jib of one of the types disclosed in
EP21717841. The crane may be embodied as disclosed
therein.
[0035] The present invention also relates to a method
for handling an object using the crane, wherein the active
suspension adjustment mechanism is used to mainly hor-
izontally position the object suspension device, possibly
with the object connected thereto, and wherein the one
or more winches are primarily used for vertical motion of
the object suspension device.
[0036] For example, the crane is used in the transfer
of objects from and to a floating vessel, e.g. in vessel-to-
vessel transfer of objects, e.g. between a supply vessel
and a drilling vessel.
[0037] The invention also relates to a vessel provided
with a crane as described herein, e.g. a drilling vessel.
[0038] The crane and/or vessel may also be configured
to be used for handling very large offshore structures,
e.g. elongate and/or heavy structures, e.g. offshore wind
turbines and/or foundations thereof, e.g. a pile, e.g. a
monopile. For example the vessel may be a wind turbine
installation vessel.

[0039] The invention also relates to vessel-to-vessel
transfer of objects wherein use is made of a crane as
described herein, e.g. for transfer of objects between a
supply vessel and a drilling vessel.
[0040] Cranes which may particularly envisaged to be
provided with the active suspension adjustment mecha-
nism are of the marine knuckle boom type. In commonly
known embodiments of a marine knuckle boom crane,
the main boom of knuckle boom assembly is pivotally
attached to the crane housing for up and down luffing
motion of the main boom. The crane housing is rotational
relative to the pedestal about a vertical rotation axis, also
known as slewing motion. Often the pedestal is stationary
mounted, e.g. secured to the hull of a vessel or to another
offshore structure, e.g. an oil/gas production platform,
etc. The knuckle boom assembly is commonly composed
of a main boom and a jib, sometimes referred to a knuck-
le. The main boom is commonly a rigid boom with an
inner end and an outer end. A longitudinal axis thereof
extends through the inner end and the outer end. The jib
has an inner end and has a jib tip forming a free end of
the jib opposite the inner end of the jib. The inner end of
the jib is connected pivotally about a horizontal pivot axis
to the outer end of the main boom. The jib is pivotal be-
tween a folded position in which the jib is folded back or
inwards and extended positions of the knuckle boom as-
sembly. In known embodiments, the luffing of the main
boom is driven by controlled extension and contraction
of one or more hydraulic cylinders between the main
boom and the crane housing. The pivoting of the jib is
driven by controlled extension and contraction of one or
more hydraulic cylinders arranged between the jib and
the main boom. It is also known to embody the luffing of
the main boom and/or the pivoting of the jib with one or
more cables driven by one or more associated winches.
[0041] In the commonly known embodiments, the
hoisting system of the marine knuckle boom crane com-
prises a departure sheave mounted to the jib tip. The
system further comprises a hoisting winch, and a cable
extending from the winch along the main boom and along
the jib, so as to pass over the departure sheave to an
object suspension device that is configured to be con-
nected to an object that is to be handled by the crane.
For example, the object suspension device has a hook.
[0042] The boom assembly articulates at the ’knuckle’,
allowing the jib to fold back like a finger towards an inward
position of the jib. In common embodiments, the jib ex-
tends along the bottom side of the main boom in the fold-
ed position. In another embodiment, the jib folds into an
elongated space within the main boom. This folding pro-
vides for a main advantage of a marine knuckle boom
crane, namely a compact size of the crane when not in
use. The main boom can in many embodiments be piv-
oted such that the folded knuckle boom assembly ex-
tends horizontally, which is very compact when the crane
is not in use. For example, for larger cranes, a boom rest
is provided on which knuckle boom assembly is rested
when not in use. When the crane is on a vessel, the folded
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storage position provides, for example, for a low centre
of gravity of the crane.
[0043] When handling an object using a marine knuck-
le boom crane, e.g. in the transfer of an object between
a supply vessel and a drilling vessel or an offshore plat-
form, e.g. with the crane mounted on the drilling rig or
platform, wave-induced motions of the supply vessel
and/or of the drilling vessel, and/or wind may hinder a
controlled handling of the object. For example, handling
of ISO containers, or of crates wherein drilling tubulars
are stored may be troublesome using existing knuckle
boom cranes.
[0044] A second aspect of this disclosure aims for im-
proved stability and controllability of an object hoisted by
a crane, whilst also allowing for the folded knuckle boom
assembly to have dimensions similar to prior art knuckle
boom cranes. This allows for parking of the folded boom
parallel to the side of the vessel.
[0045] The second aspect of this disclosure thereto re-
lates to a knuckle boom crane comprising:

- a pedestal,
- a crane housing which is rotational relative to the

pedestal about a vertical rotation axis,
- a knuckle boom assembly attached to the crane

housing , the knuckle boom assembly comprising:

- a main boom having an inner end which is con-
nected pivotally about a first horizontal pivot axis
to the crane housing, an outer end, a topside, a
bottom side, and opposed lateral sides,

- a jib connected via a pivot structure pivotally to
the main boom, e.g. at the outer end thereof, the
jib having a central longitudinal axis,

- a main boom luffing mechanism configured to pivot
the main boom up and down relative to the crane
housing,

- a jib pivoting mechanism configured to pivot the
forked jib relative to the main boom, between a folded
position of the knuckle boom assembly, wherein the
jib is folded back relative to the main boom and ex-
tended positions of the knuckle boom assembly,

- a hoisting system comprising at least one departure
sheave mounted on the jib,

wherein the jib is a collapsible forked jib comprising
first and second jib branches that are each pivotally
mounted, such that the first and second jib branches
are pivotal between a spread configuration of the
forked jib wherein the jib branches are diverging lat-
erally outward and a collapsed configuration wherein
the jib branches are closer to the central longitudinal
axis, e.g. said jib branches having a first jib tip and
a second jib tip, respectively, a first departure sheave
of the hoisting system being mounted on the first jib
branch, e.g. proximate to the first jib tip, and the sec-
ond departure sheave of the hoisting system being

mounted on the second jib branch, e.g. proximate to
the second jib tip, so that in a spread configuration
the first and second departure sheaves are laterally
spaced from one another at opposed lateral sides of
a central longitudinal axis of the forked jib,

wherein the hoisting system further comprises:

- a third departure sheave mounted to the main
boom and/or to the crane housing,

- one or more winches, e.g. a first, a second, and
a third winch, e.g. said one or more winches be-
ing mounted on the crane housing,

- a first cable driven by one of said one or more
winches,

- a second cable driven by one of said one or more
winches,

- a third cable driven by one of said one or more
winches,

- an object suspension device configured to be
connected to an object to be handled by the
crane,

wherein the first, the second, and the third cable are
each connected to the object suspension device and
each pass via the first, second, and third departure
sheave, respectively, to the respective winch of said
one or more winches, wherein the first, the second,
and the third cable together define an inverted pyr-
amid which diverges upwards from the object sus-
pension device when handling the object.

[0046] The knuckle boom crane according to the sec-
ond aspect may in an embodiment also be provided with
the active suspension adjustment mechanism as de-
scribed herein before.
[0047] Preferably, the third departure sheave is locat-
ed closer to the inner end of the main boom than to the
outer end of the boom, or is located on the crane housing.
This allows for stability enhancing relatively wide angles
between the three cables in the invented pyramidal con-
figuration, e.g. even when the main boom is oriented rel-
atively steep upward and the jib relatively steep down-
ward, e.g. when hoisting and/or lowering is performed
along a vertical line that is in rather close range to the
pedestal. If the third departure sheave would be, for ex-
ample, mounted at the outer end of the main boom, the
same operation would be done with much sharper angles
between the three cables and thereby less stabilizing ef-
fect. This effect is, for example, noticeable when the
crane is mounted on a drilling vessel or offshore platform
and the object to be handled is to be picked-up or placed
down on deck of a supply vessel, which is practice is
often much lower than the location of the crane. Then
the stabilizing effect is in particular advantageous as the
object suspension device is in the lower region of its op-
erational hoisting range, and often in relatively close
range to the pedestal.
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[0048] In an embodiment, the position of the third de-
parture sheave is closer to the inner end of the main
boom than the position of any of the first and second
departure sheaves when the knuckle boom assembly is
in the folded position thereof.
[0049] In an embodiment, the boom luffing mechanism
comprises one or more hydraulic cylinders arranged be-
tween the main boom and the crane housing. For exam-
ple, a pair of boom luffing cylinders is provided. For ex-
ample, the third departure sheave is located between the
pair of boom luffing cylinders, so closer to the inner end
of the boom than the points where the boom luffing cyl-
inders engage on the main boom.
[0050] In an embodiment, the first, second, and third
cable each extend from a distinct respective winch, so a
first, a second, and a third winch from which respectively
the first, second and third cable extends. In another em-
bodiment, there are two winches, the first and second
cable extending from a first winch that is in common for
both cables, and the third cable extending from a second
winch. In another embodiment, there is just one winch
for the three cables.
[0051] In an embodiment, each winch comprises a
drum onto which the cable is wound, the drum being driv-
en by a motor, e.g. an electric motor, e.g. an AHC winch.
In an embodiment, one motor drives multiple drums, e.g.
the drums being side-by-side.
[0052] The one or more winches of the hoisting system
may be placed on or accommodated in the crane hous-
ing, or alternatively be placed elsewhere, e.g. in the ped-
estal or below deck. In an embodiment, the crane housing
has a roof and the one or more winches are mounted on
or above the roof.
[0053] The one or more winches of the hoisting system
may also be placed on the main boom or on the jib, e.g.
on the jib base or on a jib branch. Arrangements wherein
the one or more winches are placed on the main boom
or on the jib may, for example, be envisaged in a crane
for hoisting relatively a small load.
[0054] Preferably, the third departure sheave is locat-
ed in or close to a central vertical plane of the main boom,
e.g. at the bottom side of the main boom.
[0055] For example, the main boom is provided with
an elongated space therein for receiving therein the jib
in folded position, wherein the collapsed spreader struc-
ture of the jib is in collapsed configuration dimensioned
to fit into this elongated space.
[0056] For example, in the collapsed configuration the
spreader structure is in a slender, elongated shape.
[0057] For instance, in the collapsed configuration the
jib branches extend substantially parallel to the central
longitudinal axis of the jib.
[0058] The collapsible forked jib provides the advan-
tage over a rigid forked jib, that a sacrifice of reduced
compactness for the benefit of increased stability and
control of the position of the object is reduced or avoided.
Thus, the collapsible embodiment may provide the com-
pactness of known knuckle boom cranes, while providing

additionally for stable and controlled hoisting by the ad-
vantageous pyramidal suspension of the object.
[0059] For example, in the collapsible forked jib, the
first departure sheave is mounted on the first jib branch
proximate to a first jib tip thereof and the second depar-
ture sheave is mounted on the second jib branch proxi-
mate to a second jib tip thereof.
[0060] In another embodiment, the collapsible jib has
a collapsible T-shaped spreader structure, wherein the
central member of the spreader structure is pivotally
mounted to the main boom, about a horizontal axis, and
extends along the longitudinal axis of the jib. Herein the
first and second departure sheaves are mounted on the
cross member of the T-shaped spreader structure, e.g.
at opposed ends thereof. Herein, the cross member is
embodied so as to be collapsible in order to reduce the
lateral extension of the jib when desired, e.g. for storage
of the boom assembly. For example, the entire cross-
member is swivelling relative to the central member about
a swivel axis, e.g. at the outer end of the central member,
between an operative position transverse to the central
member and a collapsed position aligned with the central
member. In another example, the cross-member is em-
bodied as two swivelling cross-member elements, each
swivelling relative to the central member about a swivel
axis between an operative position transverse to the cen-
tral member and a collapsed position aligned with the
central member, e.g. along a lateral side of the central
member.
[0061] In an embodiment, the collapsible forked jib
comprises a jib base that is connected pivotally about a
second horizontal pivot axis to the main boom, e.g. at
the outer end of the main boom, wherein the first and
second jib branches that are each pivotally mounted, e.g.
each via a respective pivot axis, to the jib base for pivoting
between the spread and collapsed configurations. The
jib branch pivot axes may be laterally offset from one
another, e.g. mounted at opposed lateral sides of a cen-
tral main body of the jib base. In another embodiment,
the branch pivot axis coincide with one another. In yet
another embodiment, the first branch is pivoted to the jib
base, and the second jib branch is pivoted to the first jib
branch.
[0062] In an embodiment, the jib branches make up
the major part of the forked jib length (seen in direction
of the central axis thereof), so that the forked jib essen-
tially has the shape of a V. In another embodiment, the
forked jib base extends over a larger part of the length
of the entire jib, so that the forked jib has the shape of a Y.
[0063] In an embodiment of the collapsible forked jib,
the first and second jib branches are each at a base end
thereof connected via a respective pivot structure to the
main boom, so as to be both movable between the folded
position and extended positions of the knuckle boom as-
sembly, as well as between the spread configuration and
the collapsed configuration of the collapsible forked jib.
For example, herein the jib pivoting mechanism is con-
figured to pivot each jib branch independently between
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the folded and extended positions. This embodiment,
may, for example, allow for use of the crane with one
branch being extended, yet not spread, and the other
branch remaining in folded position, e.g. when handling
a relatively lightweight object using a single cable. For
example, each jib pivoting structure comprises two mu-
tually perpendicular pivot axis, e.g. including one hori-
zontal pivot axis for folding and extending motion of the
jib branch relative to the main boom, and one further pivot
axis, e.g. vertical pivot axis. For example, in an embod-
iment, the vertical pivot axis is closest to the main boom.
[0064] In an embodiment, the angle between the di-
verging first jib branch and second jib branch is between
20° and 80°, e.g. between 20° and 60°, e.g. around 40°.
For instance, the first and second jib branch depart from
a physical or imaginary bifurcation at a respective jib
branch angle with respect to the central longitudinal axis
of the jib of between 10° and 40°, e.g. between 10° and
30°, e.g. around 20°.
[0065] In an embodiment, the first and second jib
branches are each pivotal with respect to the central lon-
gitudinal axis of the forked jib about a respective jib
branch pivot axis, allowing to bring the collapsible forked
jib into one or more spread configurations and into the
collapsed configuration.
[0066] For instance, the jib branches are pivotal be-
tween multiple spread positions wherein the angle of di-
vergence between them is larger than 30°, e.g. about
40°, and into the collapsed configuration, e.g. wherein
said angle is zero, to the benefit of the compactness of
the crane, e.g. when parked in a folded position of the
knuckle boom assembly.
[0067] For example, a minimum lateral spacing be-
tween the first and second departure sheaves of 10 meter
in spread configuration is advantageous, e.g. in view of
the described transfer of objects between a supply vessel
and another vessel e.g. drilling vessel, offshore platform.
[0068] In an embodiment, seen in side view, the dis-
tance or length of the jib between the pivot structure and
the first/second departure sheaves is at least 10 meters,
e.g. between 15 and 25 meters, e.g. about 20 meters.
[0069] In an embodiment, seen in side view, the length
of each of the jib branches of the forked jib is between
15 and 25 meters, e.g. about 20 meters.
[0070] In an embodiment, the jib is telescopically ex-
tensible so as to vary the distance, seen in side view,
between the pivot structure to the main boom on the one
hand and the location of the first and second departure
sheaves on the other hand.
[0071] In an embodiment, the jib branches of the forked
jib are embodied as telescopically extensible jib branch-
es. For example, the lateral spacing between the first and
second departure sheaves is adjustable by extension
and retraction of the telescopic jib branches.
[0072] In an embodiment, the jib base is telescopic,
e.g. allowing to change the distance between the second
horizontal pivot axis and the pivot axis of the jib branches
in a collapsible forked jib.

[0073] In an embodiment, the jib branches are embod-
ied as telescopic jib branches, wherein a control unit is
provided to control the telescoping of the jib branches
during hoisting and/or lowering of an object. This, for ex-
ample, allows for enhanced control of the angles of the
three cables during such activity, e.g. in view of the de-
sired stabilizing effect associated with an increased angle
of the cables relative to a vertical through the object sus-
pension device.
[0074] In an embodiment, the jib branches each are
rigid and fixed length jib branches. This allows for a sim-
ple and robust construction.
[0075] In embodiments, hoisting is foreseen with the
collapsible spreader type jib, e.g. collapsible forked jib,
in the collapsed configuration thereof, e.g. using an ob-
ject suspension device that is suspended from only one
of the first and second cable, or from both the first and
second cables, e.g. without involving the use of the third
cable.
[0076] In an embodiment, the first and second branch
are provided with cooperating fixation members, me-
chanically fixating the branches to one another when in
the collapsed configuration, e.g. so as to increase the
load bearing capacity, e.g. in view of hoisting with the
forked jib in the collapsed configuration thereof. For ex-
ample, the branches are to be fixated at one or more
locations along there length so as to act as one integral
beam when subjected to load using one or both of the
first and second cable in the collapsed configuration. For
example, a fixation member comprises a motor operated,
e.g. hydraulically, operated mobile fixating member, e.g.
a hook or pin, urging the branches into (bending) load
sharing contact.
[0077] In embodiment, hoisting with the crane is fore-
seen with the object suspension device suspended from
just two of the three cables, e.g. from the third cable and
one of the first and second cables, or from the first and
from the second cable but not from the third cable. It will
be appreciated that the provision of two or more, e.g.
three, distinct winches for the three cables facilitates such
alternative operations of the crane. For example, such
"two-cables" hoisting operations are performed with the
collapsible forked jib in collapsed configuration.
[0078] For example, in the collapsed configuration of
the forked jib, the angle between the first and second jib
branches is about or close to 0°.
[0079] For instance, in the collapsed configuration of
the forked jib, the jib branches extend parallel to the cen-
tral longitudinal axis of the jib.
[0080] In the spread configurations of the forked jib ,
the angle between the first jib branch and the second jib
branch is preferably at least 20°, e.g. between 20° and
60°, e.g. about 40°.
[0081] For instance, in a spread configuration of the
forked jib, the first and second jib branches depart from
a bifurcation at a respective jib branch angle with respect
to the central longitudinal axis of the jib of between 10°
and 40°, e.g. between 10° and 30°, e.g. about 20°, e.g.
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the jib branch angles being equal.
[0082] In an embodiment, the first and second depar-
ture sheaves are between 1 - 3 meters apart in the col-
lapsed configuration of the jib, e.g. about 2 meters apart.
[0083] In an embodiment, the collapsible forked jib fur-
ther comprises a transverse bar, which is configured to
releasably interconnect the first and second jib branches
in a spread configuration, such as to secure the first and
second jib branches relative to one another at an angle
between them. For instance, the transverse bar is mount-
ed to either the first or the second jib branch and is re-
leasably connectable to the other of the jib branches, e.g.
pivotally mounted to one of the jib branches and swing-
able into a position extend to the other jib branch.
[0084] In an embodiment, one or more actuators are
configured to vary the lateral spacing between the first
and second departure sheaves during a hoisting and/or
lowering of the object suspension device, e.g. with an
object suspended from the object suspension device.
[0085] In an embodiment, a control unit is provided for
the one or more actuators that control the lateral spacing
between the first and second departure sheave, which
control unit is configured, e.g. programmed, such as to
operate the one or more actuators such as to decrease
the distance between the first and second departure
sheaves during a hoisting and to increase the distance
between the first and second departure sheaves during
a lowering e.g. said decrease and increase being related
to vertical motion and/or a vertical height of the object
suspension device.
[0086] In an embodiment of the collapsible forked jib,
addition to providing compactness of the crane, e.g. for
parking the crane, the provision of pivotal jib branches,
preferably in combination with one or more jib branch
actuators, may enable to manipulate or set the angle of
the cables suspending the object suspension device and
the object connected thereto by pivoting the jib branches
between different spread configurations of the branches
in which the diverging angle between them is different.
In an embodiment, this change of the diverging angle
between the jib branches is effected during a hoisting
and/or a lowering of an object, so as part of a hoisting
routine, e.g. automatically performed by a control unit of
the crane. For instance, a larger angle between the jib
branches provides for more stability, but decreases a
height range over which the object can be hoisted.
[0087] The provision of pivotal jib branches, preferably
in combination with one or more jib branch actuators,
may enable to increase the stability of the object during
hoisting as well as increase of a maximum hoist height,
so that these may be optimized depending on the indi-
vidual hoisting job for which the crane is used.
[0088] For instance, the angle between the branches
may be decreased to increase the maximum hoisting
height of the object, e.g. the branches being pivoted from
a maximally spread configuration when the object is at
the lowest point of the hoisting range towards a collapsed
configuration when the object moves to a highest point

of the hoisting range. Thereby increased stability may be
achieved in a lower range of the hoist height, e.g.in pick-
up of the object from a supply vessel or when positioning
the load on a supply vessel, in which lower range pen-
dulous action of the object would have the largest mag-
nitude, and the maximum hoist height may be the same
as would be reached if the jib would not be branched.
[0089] In embodiments, the jib branches are pivotal
into different angular positions relative to the central lon-
gitudinal axis of the jib, for example each having its own
jib branch actuator to perform the pivoting. This may, for
example, provide for the possibility to adjust the lateral
position the object suspension device relative to the
boom assembly.
[0090] To effect a pivoting of the jib branches, e.g. for
manipulating the vertical angles of the cables and/or for
the lateral positioning, the crane preferably comprises
one or more jib branch actuators. For example, each jib
branch actuators is embodied as a linear actuator, e.g.
as a hydraulic cylinder. In another example, a jib branch
actuator comprises a motor, e.g. electric or hydraulic,
having a rotary output that is connected, e.g. via a trans-
mission, e.g. a gear transmission, to the jib branch to
effect the pivoting thereof. Other designs are also possi-
ble.
[0091] In an embodiment, the one or more jib branch
actuators are linked to a control unit that is configured to
drive the pivoting, for example such as to decrease the
angle between the first and second jib branches during
hoisting of the object suspension device, and to increase
the lateral angle there between during a lowering of the
object suspension device. For example, said control unit
controls said variation of the angle of divergence between
the jib branches based on a pre-programmed routine
and/or based on a measurement of the actual hoisting
height, etc. For instance, the jib branch angles of both jib
branches relative to the central longitudinal axis remain
equal to each other when pivoting the jib branches.
[0092] In an embodiment, the control of the one or more
jib branch actuators is based on measurements relating
to the actual height position of the object suspension de-
vice or the object itself, and/or the angles of the cables.
[0093] In an embodiment, the crane comprises one or
more jib branch actuators which are configured to allow
for a pivoting of both the first and the second jib branches
in the direction of one lateral side of the central longitu-
dinal axis of the jib, such as to laterally displace the object
suspension device, e.g. with the object connected there-
to, with respect to the central longitudinal axis of the jib.
[0094] For example, the one or more jib branch actu-
ators comprise one or more cylinders, driving the jib
branches each individually or together, independently or
dependently.
[0095] For example, a cylinder is connected to both of
the jib branches, such that extension of the cylinder drives
a pivoting movement of the jib branches away from each
other, e.g. into an(other) spread configuration thereof,
and shortening thereof drives a pivoting movement of the
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jib branches towards each other, e.g. into an(other)
spread configuration thereof or a collapsed configuration
thereof.
[0096] In an embodiment, the collapsible forked jib fur-
ther comprises a first and second transverse bar. The
first and second bars are pivotally connected to one or
more jib branch actuators with one longitudinal end there-
of, and with another longitudinal end thereof to the first
and second branch, respectively, such that movement
of the other longitudinal end of the first and second trans-
verse bar along or parallel to the central longitudinal jib
axis changes the angle of the first and second transverse
bar relative to the longitudinal axes of the first and second
jib branches, respectively, therewith pivoting the jib
branches around the first and second vertical pivot axes
of the jib branches, respectively, thereby moving the jib
to another spread configuration of the jib branches, or
into a collapsed configuration of the jib branches, if pro-
vided.
[0097] Preferably, the one longitudinal ends of the
transverse bars are both connected to one and the same
jib branch actuator which moves them together along the
central longitudinal jib axis, thereby pivoting the jib
branches together around the respective vertical pivot
axes thereof. For instance, in the collapsed configuration
of the jib branches the transverse bars are substantially
longitudinally aligned with the first or second jib branch,
respectively.
[0098] In an embodiment, the one or more jib branch
actuators are cylinders, e.g. one cylinder, mounted on
the jib base along or parallel to the central longitudinal
jib axis, e.g. between the jib branches, the longitudinal
ends of the bars moving by extension and shortening of
the cylinders.
[0099] In an embodiment, the first and second trans-
verse bars and the one or more jib branch actuators to-
gether form a locking mechanism that secures the angle
of the first and second transverse bar relative to the first
and second jib branch, respectively, thereby securing the
jib branch angles. For instance, the first and second
transverse bar are pivotal into a locking position in which
these extend at a right angle with the first and second jib
branch, respectively.
[0100] In an embodiment, the one or more hoist winch-
es, e.g. three distinct winches, are mounted on the crane
housing, wherein a cable guide sheave for the first cable
and a cable guide sheave for the second cable are mount-
ed at the outer end of the main boom, e.g. about an axis
coinciding with the second horizontal pivot axis. Further
a guide sheave for the first cable and a guide sheave for
the second cable are mounted to the jib. It is preferred
that each of these guide sheaves is mounted about an
axis coinciding with the respective jib branch pivot axis.
[0101] In an embodiment, the one or more winches are
mounted on the crane housing, e.g. mounted on or above
a roof of the crane housing.
[0102] In an embodiment, the first and second cables
extend, seen in top view, above the topside of the main

boom to a respective cable guide sheave for the first ca-
ble and a respective cable guide sheave for the second
cable, said cable guide sheaves being mounted on the
main boom in proximity to the pivot structure that pivotally
connects the jib to the main boom, e.g. at the outer end
of the main boom, e.g. about an axis coinciding with a
second horizontal pivot axis.
[0103] In an embodiment, a guide sheave for the first
cable and a guide sheave for the second cable are mount-
ed to the jib base of a collapsible forked jib. For example,
these guide sheaves are each rotatable about an axis
coinciding with the respective jib branch pivot axis, e.g.
arranged at the underside of the jib branch.
[0104] In an embodiment, the jib base has a main body
that is provided with laterally spaced bracket arms, e.g.
perpendicular to the extension of the main body, that
each connect via a pivot to the main boom at the outer
end thereof. For example, the jib branches are each piv-
otally connected to the main body of the jib base. In an
embodiment, the first and second cable pass each from
a cable guide sheave on the main boom between the
bracket arms to a guide sheave arranged on an underside
of the jib base, and from said guide sheave to the respec-
tive departure sheave long said underside of the respec-
tive jib branch.
[0105] In an embodiment, the lateral spacing between
the bracket arms corresponds to the lateral spacing be-
tween the pivot axes of the jib branches, thus providing
for an effective load path through the jib base.
[0106] In an embodiment, a main body of the jib base
is an elongated main body extending along the longitu-
dinal axis of the collapsible forked jib, wherein the jib
branches are mounted pivotally to the main body at op-
posed lateral sides of the main body, so that in the col-
lapsed configuration the elongated main body is located
between the jib branches. For example, each jib branch
is then supported against the main body of the jib base.
[0107] In an embodiment, a main body of the jib base
is an elongated main body extending along the longitu-
dinal axis of the collapsible forked jib, wherein a cylinder
operating the first and second transverse bar as dis-
cussed above is mounted in or on the elongated main
body.
[0108] In an embodiment, the jib pivoting mechanism
comprises one or more hydraulic cylinders arranged be-
tween the main boom and the jib. For example, a single
hydraulic cylinder.
[0109] In an embodiment, a hydraulic cylinder for piv-
oting the jib is provided, having the cylinder body pivotally
connected to the main boom, and the piston rod to the
jib. For example, the cylinder body is connected to the
underside of the main boom at the gland side of the cyl-
inder body, so where the piston rod extends from the
cylinder body. In an embodiment, the main boom is pro-
vided with a slot in proximity of this cylinder allowing for
the cylinder body to move into the slot, e.g. when folding
the jib to the most folded position.
[0110] In an embodiment, the crane housing is provid-
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ed with an operators cabin for accommodating the crane
operator.
[0111] In an embodiment, the pedestal is provided with
an access platform extending about the pedestal and the
crane housing is provided with a ladder allowing the crane
operator to gain access to the operators cabin via the
access platform and then the ladder. For example, the
pedestal is provided with a staircase to gain access to
the access platform.
[0112] For the purpose of facilitating the functionality
of the first and second departure sheaves, e.g. reducing
friction of the cables running there over, the circumfer-
ential surface of the first and second departure sheave
over which the cables run, preferably, remains in line with
the first and second cable during hoisting and lowering
of the object suspension device, despite the occurring
change in the vertical departure angles of these cables.
Changes in the vertical departure angles of the cables
may also be encountered as a consequence of moving
the departure sheaves along the jib branches for hori-
zontally moving the object in case this is provided for, or
as a consequence of moving the jib branches relative to
the jib base, as will be discussed below. Most preferably,
this alignment of the departure sheaves is possible over
the entire hoisting range of the crane and/or the entire
range of movability of the departure sheaves or jib
branches, if provided.
[0113] In an embodiment, the first and the second de-
parture sheave are pivotally mounted to the jib, e.g. to
the first and second jib branch, e.g. at the tip of the re-
spective jib branch, such as to allow alignment with the
first and second cable while respective vertical angles
thereof change, e.g. during hoisting and lowering of the
object suspension device.
[0114] The first and second departure sheave may be
pivotal around a longitudinal axis of the first and second
jib branch, respectively.
[0115] In an embodiment, the first and second depar-
ture sheave are at least pivotal around an axis through
or parallel to the cable part extending along the first and
second jib branch to the sheave, respectively. Thereto
the departure sheaves may for instance be mounted to
the respective jib branches via pivot joints providing a
rotational degree of freedom.
[0116] For example, the third departure sheave is lo-
cated in, or in proximity of, a vertical centre plane of the
boom assembly.
[0117] In an embodiment, the third departure sheave
is attached to the main boom, or the crane housing, via
a protruding element, e.g. an arm extending from the
main boom or the crane housing, to which the third de-
parture sheave is attached. For example, the protruding
element is pivotal around a horizontal axis between a
retracted position, e.g. close to the bottom side of the
boom, and one or more deployed positions away from
the boom, e.g. an actuator driving said pivoting. The pro-
truding element may also be displaceable by another ar-
rangement with respect to the main boom. The protruding

element may be embodied as an articulated and/or tel-
escoping arm.
[0118] In an embodiment, the third departure sheave
is attached to the main boom such as to be displaceable
along the longitudinal axis of the main boom, e.g. along
a rail or a guide cable, e.g. by means of one or more
actuators.
[0119] In an embodiment, the first and second depar-
ture sheaves are each mounted to the respective jib
branch such as to be displaceable along the longitudinal
axis of the respective jib branch, e.g. along a rail or a
guide cable.
[0120] By displacing or adjusting the position of the
third departure sheave and/or of the other two departure
sheaves relative to the main boom and/or to the jib the
position of the object suspension device and thereby of
the connected object, as well as the vertical angles of
the cables, may be adjusted independent of the operation
of the winches.
[0121] In an embodiment, the forked jib may be con-
figured to move the object suspension device laterally
relative to the central longitudinal axis of the jib, e.g. by
a lateral movability of the jib branches relative to the jib
base, e.g. as will be discussed below, or of the departure
sheaves relative to the jib base. In these embodiments,
for facilitating the functionality of the third departure
sheave, similar to the first and second departure sheave
a pivotability thereof, e.g. about a vertical axis and/or a
longitudinal direction of the main boom, or around multi-
ple axes, may be provided for maintaining alignment, e.g.
lateral alignment, with the third cable.
[0122] The position of the third departure sheave may
be between the jib branches in a folded position of the
knuckle boom assembly, e.g. longitudinally proximate
the first and second departure sheaves when the boom
is completely folded.
[0123] In an embodiment, the hoisting system further
comprises a fourth departure sheave and a fifth departure
sheave. The fourth departure sheave is mounted in the
plane of the first departure sheave with the first cable
running in between the first and fourth departure sheave,
allowing for a folded position of the jib wherein the first
cable runs over the fourth departure sheave, whereas in
more forward or extended positions of the jib the first
cable runs over the first departure sheave. Correspond-
ingly, the fifth departure sheave is mounted in the plane
of the second departure sheave with the second cable
running in between the second and fifth departure
sheave, such that in said folded position of the jib the
second cable runs over the fifth departure sheave, and
in forward or extended positions of the jib the second
cable runs over the second departure sheave. In an em-
bodiment, each of the fourth and fifth sheave is movable
between an active position and a non-active position rel-
ative to the first and second sheave respectively, e.g. in
view of arranging the cables between these grouped
sheaves.
[0124] The knuckle boom crane with the third and fifth
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departure sheaves allows the crane to hoist an object
with the jib folded into only a small angle with the main
boom or parallel to the main boom while maintaining the
inverted pyramidal configuration of the three cables, so
that the benefits thereof are also maintained in this folded
position of the jib.
[0125] Preferably, when provided, the third and fifth
departure sheaves are mounted pivotally such as to re-
main aligned with the departing hoisting cables, just as
discussed herein for the first and second departure
sheaves.
[0126] In an embodiment, the one or more winches
driving the first, second, and third cables are active heave
compensating winches (AHC-winches), configured to
compensate heave motions. The heave compensating
action of the one or more winches may be controlled by
a control unit operating the one or more winches, e.g.
based on a signal of one or more sensors measuring the
motions to be compensated. For example, the crane is
mounted on a vessel that is subject to heave motion, with
the pedestal being secured to the hull of the vessel. In
another example, the crane is mounted to a platform or
other structure (e.g. a jack-up vessel) that is stationary
in the sea, so that the crane is not subject to heave. Heave
compensation may then be employed in view of transfer
of an object from a supply vessel to the platform, with the
supply vessel being subject to heave motion.
[0127] Instead of, or combined with, the provision of
one or more active heave compensating winches, the
hoisting system may comprises one or more other heave
compensating mechanisms acting on one or more of,
preferably all of, the first, second, and third cables. For
example, one or more of the first, second, and third cables
are passed along sheaves of a heave compensator, e.g.
a heave compensating cylinder. For example, the heave
compensating cylinder is part of a passive and/or active
heave compensation system.
[0128] In an embodiment, one or more, e.g. each, of
the first, second, and third cables are in a multiple-fall
arrangement, e.g. a double fall arrangement, between
the suspension device on the one hand and the jib branch
or the main boom/crane housing on the other hand. For
instance, the three cables are each in a double-fall ar-
rangement. In another embodiment, the three cables are
in a triple-fall arrangement, with each cable having a dead
end on the suspension device.
[0129] For example, the first and second cables are
each in a double fall arrangement, with a dead end of
each of said cables connected to the respective jib
branch. For example, each jib branch is provided with a
cable guide sheave that guides the cable from said dead
end to a return sheave on the object suspension device.
Preferably, this guide sheave is arranged side-by-side
with a respective first or second departure sheave, e.g.
each sheave of such a pair being rotatable, or swinging,
about an axis parallel to the extension of the jib branch.
[0130] For example, the third cable is a in double fall
arrangement with a dead end connected to the main

boom or to the crane housing. As will be explained herein,
another double fall configuration of the third cable is also
possible.
[0131] In an embodiment, the hoisting system compris-
es for the first and/or second cable, if arranged in multiple
falls, a respective first and/or second return sheave over
which the first and/or second hoisting cable is run be-
tween the respective first and/or second departure
sheave and the object suspension device. The hoisting
system may further comprise for the first and/or second
hoisting cable, if arranged in multiple falls, a first and/or
multiple second guide sheave, e.g. proximate the first
and/or second jib tip, respectively for guiding the fall of
the first and/or second cable returning from the object
suspension device to a dead end on the first and/or sec-
ond jib branch, e.g. the tip, respectively.
[0132] In a multiple fall arrangement of the third cable,
the hoisting system further comprises a third return
sheave over which the third hoisting cable is run between
the third departure sheave and the object suspension
device, and may further comprise a third guide sheave
for guiding the returning fall of the third cable to a dead
end on the main boom or on the crane housing.
[0133] In an embodiment, the three hoisting cables are
all in a double-fall arrangement, and the hoisting system
further comprises a first, second and third return sheave,
and optionally a first, second and third guide sheave for
the first, second and third cable, respectively, e.g. paired
with the respective first, second, and third departure
sheave.
[0134] The second aspect also relates to a collapsible
forked jib configured to be mounted to a main boom of a
marine knuckle boom crane, the forked jib comprising
first and second jib branches that are each pivotally
mounted, such that the first and second jib branches are
pivotal between a spread configuration of the forked jib
wherein the jib branches are diverging laterally outward
and a collapsed configuration wherein the jib branches
are closer to the central longitudinal axis, e.g. said jib
branches having a first jib tip and a second jib tip, respec-
tively, a first departure sheave being mounted on the first
jib branch, e.g. proximate to the first jib tip, and a second
departure sheave being mounted on the second jib
branch, e.g. proximate to the second jib tip, so that in a
spread configuration the first and second departure
sheaves are laterally spaced from one another at op-
posed lateral sides of a central longitudinal axis of the
forked jib.
[0135] The second aspect also relates to a method for
retrofitting a marine knuckle boom crane, wherein the
method comprises removal of the jib and fitting of a ma-
rine knuckle boom crane spreader type jib as described
herein as well as the third departure sheave on the main
boom or on the crane housing, as well as providing the
three cable hoisting system as described herein.
[0136] The present invention also relates to a method
for handling an object using the crane, wherein the active
suspension adjustment mechanism is used to mainly hor-
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izontally position the object suspension device, possibly
with the object connected thereto, and wherein the one
or more winches are primarily used for vertical motion of
the object suspension device.
[0137] For example, the crane is used in the transfer
of objects from and to a floating vessel, e.g. in vessel-to-
vessel transfer of objects, e.g. between a supply vessel
and a drilling vessel.
[0138] The invention also relates to a vessel provided
with a crane as described herein, e.g. a drilling vessel.
[0139] The crane and/or vessel may also be configured
to be used for handling very large offshore structures,
e.g. elongate and/or heavy structures, e.g. offshore wind
turbines and/or foundations thereof, e.g. a pile, e.g. a
monopile. For example the vessel may be a wind turbine
installation vessel.
[0140] The invention also relates to vessel-to-vessel
transfer of objects wherein use is made of a crane as
described herein, e.g. for transfer of objects between a
supply vessel and a drilling vessel.
[0141] The invention will now be described with refer-
ence to the appended drawings. In the drawings:

figure 1a shows in a perspective view a first em-
bodiment of the crane according to the
invention,

figure 1b shows the first embodiment in another
perspective view, along with three mag-
nifications of details,

figure 1c shows the first embodiment in yet anoth-
er perspective view, along with a magni-
fication of another detail,

figure 2a shows the first embodiment in a front
view,

figure 2b shows the first embodiment in a side
view,

figure 2c shows the first embodiment in a top view,
figure 2d shows the forked jib of the first embodi-

ment,
figure 3a-c show in a side and two top views the jib

of a second embodiment of the crane ac-
cording to the invention,

figure 4a,b show in a side and top view the second
embodiment of the crane according to
the invention,

figure 4c shows the second embodiment in a side
view in three positions,

figure 5a shows the crane of figures 4a,b on a float-
ing drilling vessel for transfer of objects
between said drilling vessel and a supply
vessel,

figures 5b,c show the crane on the drilling vessel in
multiple positions,

figure 6a-c schematically show in a two-dimensional
visualisation the hoisting system and the
active suspension adjustment system
according to the invention,

figure 6d schematically shows in a three-dimen-

sional visualisation the hoisting system
and the active suspension adjustment
system of figures 6a-c,

figures 6e-f schematically show in a two-dimensional
visualisation the hoisting system and an-
other active suspension adjustment sys-
tem according to the invention ,

figure 6g schematically shows in a three-dimen-
sional visualisation the hoisting system
and the active suspension adjustment
system of figures 6e-f,

figures 7a-b schematically show in a side and top view
a jib of a first embodiment of the crane
according to the second aspect of this
disclosure,

figure 7c schematically shows in a perspective
view the suspension of the object sus-
pension device from the hoisting cables
of the same embodiment,

figures 8a,b schematically show in a side and top view
the jib of another crane in which the active
suspension mechanism may be used,

figure 9 shows a schematic comparison of spatial
arrangements of departure sheaves in
an inverted pyramid configuration of the
three cables,

figure 10 shows a second embodiment of a crane ac-
cording to the second aspect of the disclo-
sure, and

figure 11 shows another crane in which the active sus-
pension mechanism may be used.

[0142] The figures 1, 2 and 3 illustrate a first embodi-
ment of the marine knuckle boom crane 1 according to
the invention. For example, the crane 1 is embodied to
handle ISO shipping containers, e.g. 40 ft. containers,
and other objects. For example, crates for transportation
of drilling tubulars, e.g. drill pipe, casing pipe, are to be
handled by the crane. For example, the object to be han-
dled may have a maximum weight of 50 tons. As ex-
plained herein, the inventive concepts may be applied to
larger and smaller cranes than illustrated in the drawings.
[0143] The marine knuckle boom crane 1 comprises a
pedestal 2a, a crane housing 2b which is rotational rel-
ative to the pedestal 2a about a vertical rotation axis 3v,
and a knuckle boom assembly 3 attached to the crane
housing 2b. A slew bearing 2f is present between the
pedestal 2a and the crane housing.
[0144] The pedestal 2a may be a closed contour, hol-
low box type pedestal, e.g. of a four sided horizontal
cross-section as shown. Other embodiments, e.g. as a
cylindrical hollow pedestal or as an open framework are
also possible, for example.
[0145] The crane housing 2b, in this example, is pro-
vided with an operators cabin 2c for accommodating a
human crane operator.
[0146] The pedestal 2a is provided with an access plat-
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form 2a1 extending about the pedestal 2a and the crane
housing 2b is provided with a ladder 2d allowing the crane
operator to gain access to the operators cabin 2c via the
access platform and the ladder. For example, as here,
the pedestal is provided with a stair arrangement 2e to
gain access to the elevated access platform 2a1.
[0147] The knuckle boom assembly 3 is composed of
a main boom 4 and a spreader type jib 5, here a collaps-
ible forked jib.
[0148] The main boom 4 has an inner end 41 which is
connected pivotally about a first horizontal pivot axis 3h1
to the crane housing 2b and has an outer end 43. The
main boom 4 is a rigid, unitary structure, e.g. of steel.
[0149] The main boom has a top side 4a, a bottom side
4b, and opposed lateral sides. The cross-section of the
main boom may be, e.g. over a major portion of its length,
rectangular, as shown, but other cross-sections, e.g. cy-
lindrical, triangular, oval, octagonal, are also possible.
[0150] A main boom luffing mechanism, here compris-
ing a pair of parallel hydraulic cylinders 31, is mounted
between the housing 2b and the main boom 4 and is
configured to provide luffing motion of the main boom 4
relative to the crane housing 2a.
[0151] In another embodiment of the luffing mecha-
nism, the crane housing 2a is extended upwards, above
the luffing pivot axis, and a cable type luffing mechanism
extends between an elevated position of the housing,
e.g. the top of the housing, and the main boom.
[0152] Being attached to the crane housing 2b, the
knuckle boom assembly 3 is, rotational relative to the
pedestal 2a about a vertical rotation axis 3v. This is com-
monly referred to as a slew motion of the crane 1. Pref-
erably, the housing 2b can revolve about 360 degrees,
but more limited slew ranges are also possible. A slew
drive is provided to effect the slew motion about axis 3v.
[0153] The forked jib 5 comprises:

- a jib base 52 that is connected pivotally about a sec-
ond horizontal pivot axis 3h2 to the main boom 4,
here to the outer end 43 thereof as is preferred,

- a first jib branch 56 and a second jib branch 57 having
a first jib tip 53 and a second jib tip 54, respectively.
Herein the first jib branch and second jib branch di-
verge from the jib base 52 laterally outwardly relative
to a central longitudinal axis 5g of the forked jib 5,
such that the first jib tip 53 is arranged spaced from
the second jib tip 54 in a lateral direction with respect
to the central longitudinal axis 5g.

[0154] A forked jib pivoting mechanism 32, here with
a single hydraulic cylinder 32, is mounted between the
main boom 4 and the jib base 52 and is configured to
pivot the forked jib 5 relative to the main boom 4 for folding
and extending of the jib 5.
[0155] The cylinder body of cylinder 32 is connected
to the underside of the main boom 4 at the gland side of
the cylinder body, so where the piston rod extends from
the cylinder body. The main boom 4 is provided with a

slot 14 in proximity of this cylinder 32 allowing for the
cylinder body to move into the slot, e.g. when folding the
jib to the most folded position. As preferred, the slot 14
extends from the bottom side to the top side of the main
boom 4 allowing the cylinder to protrude above the main
boom during folding.
[0156] As explained herein, in alternative designs, piv-
oting of the main boom and/or of the jib may be effected
by a mechanism comprising a winch and a cable. For
example, the jib 5 may be embodied with a lever structure
opposite from the spreader type structure relative to the
pivot about axis 3h2. A cable mechanism can then be
employed for extending the jib. If desired, a pull-in cable
and winch can be provided to pull the jib into the com-
plexly folded position.
[0157] The crane 1 further comprises a hoisting system
6, which includes:

- a first departure sheave 61a on the first jib branch
56, here mounted proximate to the first jib tip 53,

- a second departure sheave 62a on the second jib
branch 57, here mounted proximate to the second
jib tip 54,

- a third departure sheave 68 mounted to the main
boom 4,

- one or more winches, here a first, a second, and a
third winch 671, 67b, 67c, said one or more winches
here being mounted on the crane housing 2b,

- a first cable 63 driven by the first winch 67a,
- a second cable 64 driven by the second winch 67b,
- a third cable 65 driven by the third winch 67c,
- an object suspension device 66 configured to be con-

nected to an object 102 to be handled by the crane 1.

[0158] As can be seen, the first, the second, and the
third cable 63, 64, 65 are each connected to the object
suspension device 66 and each pass via the first, second,
and third departure sheave 61a, 62a, 68, respectively,
to the respective winch. The first, the second, and the
third cables 63, 64, 65 together define an inverted pyra-
mid which diverges upwards from the object suspension
device 66 when handling the object 102.
[0159] In the figures 1, 2, and 3, the object suspension
device 66 is suspended via each of the first, second, and
third cables 63, 64, 65 in a double-fall, arrangement. The
hoisting system 6 further comprises for the first, second
and third hoisting cable a respective first, second, and
third return sheave 71, 72, 73 connected to the object
suspension device 66 over which the first, second and
third hoisting cables are run, respectively.
[0160] The forked jib 5 here is a collapsible forked jib,
in which the first and second jib branches 56, 57 are each
pivotally mounted to the jib base 52 about respective jib
branch pivot axes 56v, 57v, such that the first and second
jib branches 56,57 are pivotal between a collapsed con-
figuration (figure 3b) and a spread configuration of the
forked jib 5.
[0161] Each of the first and second jib branches 56,57
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is pivotal between:

- a collapsed position in which the branch extends par-
allel to the central longitudinal axis of the forked jib
(figure 3b),

- one or more spread positions in which the angle 55α
between the diverging first jib branch 56 and second
jib branch 57 is between 20° and 80°, e.g. 40° as
shown, e.g. the respective jib branch angles 56α,57α
both having an angle of 20° relative to the central
longitudinal axis 5g of the forked jib.

[0162] Figure 5a shows the crane 1, here two cranes
1, being mounted at the side of the deck box a semi-
submersible vessel 101, here a drilling vessel 101, to
facilitate transfer of objects between the vessel 101 and
a supply vessel 105.
[0163] It can be seen in figure 5a, that when folded, a
rigid forked jib would require considerable space in case
the entire jib is to be parked within the contour of the deck
of the vessel. The latter is a common requirement. The
provision of a collapsible jib allows for the folded knuckle
boom assembly to have dimensions similar to prior art
knuckle boom cranes. This allows for parking of the fold-
ed boom parallel to the side of the vessel.
[0164] In this embodiment of figure 1, the first and sec-
ond jib branches 56, 57 are symmetrically pivotal into
one spread configuration of the forked jib, here by a com-
mon jib branch actuator 59, so that the respective jib
branch angles 56α,57α relative to the central longitudinal
axis 5g of the forked jib are equal to one another.
[0165] In this example, the one jib branch actuator 59
is configured to drive a pivoting of the first and of the
second jib branch 56,57 to vary the angle 55α of diver-
gence between them. Here, the one jib branch actuator
59 is arranged between the jib base 52 and both of the
jib branches 56, 57. In an alternative embodiment, an
actuator 59 is arranged between the jib branches 56, 57.
[0166] In more detail, the figures 1,2, and 3 show that
the collapsible forked jib 5 comprises a jib branch actu-
ator, e.g. linear jib branch actuator, e.g. a cylinder 59,
that is mounted to the jib base 52 and is configured to
extend and contract such as to move a mobile section
thereof, e.g. a piston rod, along the central longitudinal
axis 5g. The collapsible forked jib 5 further comprises a
first and second transverse bar 58, each being pivotally
connected to the mobile section with one longitudinal end
thereof, and with another longitudinal end thereof to the
first and second branch 56, 57, respectively, such that
extension and contraction of the jib branch actuator 59
pivots each of the jib branches 56, 57 about the respec-
tive pivot axis 56v, 57v via the transverse bars 58 and
moves the jib branches between the collapsed configu-
ration and the spread configuration.
[0167] It is shown, that the transverse bars 58 and the
jib branch actuator 59 form a locking mechanism config-
ured to secure the jib branches 56,57 in a spread con-
figuration, e.g. so as to withstand a collapsing due to the

object being handled by the crane and the cables 63, 64
urging the jib branches 56, 57 to the collapsed configu-
ration. Another locking mechanism to avoid uncontrolled
collapsing of the jib branches can also be provided.
[0168] For example, as shown here, the first and sec-
ond transverse bars 58 are pivotal into a locking position,
e.g. an overcentre position in which the inner ends of the
bars 58 have been moved beyond an imaginary line
through the outer ends of the bars 58 so that collapsing
of the jib branches is only possible by actuated motion
of the inner ends by the actuator 59. This is shown in
figure 3c, for example.
[0169] The winches 67a, b, c are distinct and independ-
ently operable winches. In an embodiment, one or more
of the winches 67a,b,c are embodied as AHC-winches.
[0170] The winches 67a, b, c are mounted on the crane
housing 2b as is preferred.
[0171] A cable guide sheave 85 for the first cable 63
and a cable guide sheave 86 for the second cable 64 are
mounted at the outer end 34 of the main boom 4, here
rotatable about an axis coinciding with the second hori-
zontal pivot axis 3h2 as is preferred.
[0172] A further guide sheave 87 for the first cable 63
and a guide sheave 88 for the second cable 64 are mount-
ed to the jib base 51, e.g. each revolving about an axis
coinciding with the respective jib branch pivot axis 56v,
57v.
[0173] A cable guide sheave 89 for the third cable 65
is mounted at the outer end of the main boom 4, with the
cable 65 passing from the respective winch 67c, along
the top side of the main boom, to said sheave. There the
cable 65 is guided to the underside of the main boom 4,
to extend to the third departure sheave.
[0174] The figures 1, 2, and 3 show that the jib base
52 has a main body 52a that is provided with laterally
spaced bracket arms 52b at the inner end, which arms
52b each connect via pivot to the main boom 4 at the
outer end 43 thereof. The jib branches 56, 57 are each
pivotally connected to the main body 52a of the jib base.
[0175] It is shown that the third departure sheave 68
is attached to the main boom 4. As an alternative the
sheave is attached to the crane housing 2b, or to a struc-
ture extending between the main boom 4 and the crane
housing 2b, e.g. to the pivot mechanism for the main
boom.
[0176] The third departure sheave 68 is located be-
tween the pair of boom pivoting cylinders 31, so closer
to the inner end of the main boom 4 than the points where
the boom pivoting cylinders 31 engage on the main boom.
[0177] The position of the third departure sheave 68 is
closer to the inner end 41 of the main boom 4 than the
position of any of the departure sheaves 61a, 62a on the
jib branches 56, 57 when the knuckle boom assembly 3
is in a folded position (figure 4a) thereof. This, for exam-
ple, allows for the enhanced stabilization of the object
suspension device 66 irrespective of the angular orien-
tation of the main boom 4 and the jib 5. So, as shown in
figure 1, even when hoisting is done at relatively closer
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range to the pedestal 2a, a stabilizing relative wide angle
between the cables 63, 64, 65 is obtained.
[0178] For example, the pedestal 2 is configured to be
stationary secured, e.g. welded, to a vessel or to another
offshore structure. For example, as illustrated, the vessel
101 is a floating drilling vessel, e.g. a semi-submersible
type vessel for drilling subsea wellbores. For example,
the pedestal is welded on the deck box structure of the
vessel at a side thereof.
[0179] For example, as illustrated, the pedestal 2 is
secured to the outer side of the deck box structure of a
semi-submersible vessel or to the outer side of the hull
of another type of vessel.
[0180] For example, the crane 1 is to be used for the
transfer of an object 102 between the deck of a supply
vessel 105 and the deck of another vessel 101, the crane
being mounted on said other vessel.
[0181] For example, the crane 1 is mounted on a vessel
having a deck wherein the object is to be lifted that is
located higher than the deck of the supply vessel 105. It
will be appreciated that a similar transfer of objects is
present between a supply vessel 105 and a stationary
offshore platform. Commonly, in the situation of a supply
vessel 105, the crane 1 will be arranged on the other
vessel or offshore platform having the higher deck.
[0182] The objects 102 to be handled are, for example,
drilling tubulars, e.g. crates containing drilling tubulars
such as drill pipe or casing pipe. Or the objects are ship-
ping containers, or any other object.
[0183] The main boom 4 has a longitudinal main boom
axis 4g, an inner end 41, and an outer end 43.
[0184] The inner end 51 of the jib 5 is connected piv-
otally about a second horizontal pivot axis 3h2 to the
outer end 43 of the main boom 4, such as to enable ad-
justment of the jib angle 5γ of the jib 5.
[0185] As shown in the figures, the jib 5 is pivotal about
the second horizontal pivot axis 3h2 at least between
extended positions 3e of the knuckle boom assembly 3
and a folded position 3f of the knuckle boom assembly
3 in which the jib 5 is folded back under the main boom
4, e.g. in view of compact parking of the crane when not
in use.
[0186] In the folded position, for example, the central
longitudinal axis 5g may extend generally parallel along
the underside of the main boom 4. Accordingly, in the
folded position 3f the jib angle 5γ may approach zero.
[0187] The knuckle boom assembly can be parked in
folded position, with the main boom 4 being generally
horizontal, with or without the use of a boom rest, as is
known in the art.
[0188] It may also be possible to park the knuckle boom
assembly in an extended position, e.g. with the jib branch-
es resting on a support, e.g. on a deck of the vessel, e.g.
the jib branches being spread in the parked position to
provide an extra stable parked position.
[0189] For example, as here, the object suspension
device 66 is embodied with a hook.
[0190] For example, the hook is a swivelling hook that

can be swivelled about a vertical axis in the device 66.
For example, the swivel motion is controlled by a swivel
drive of the device 66.
[0191] In an embodiment, the object suspension de-
vice 66 includes a lifting frame suspended from the hook,
with the lifting frame being connectable to an object to
be handled, e.g. an elongated crate or shipping contain-
er.
[0192] In an embodiment, the object suspension de-
vice 66 and/or any lifting frame to be suspended there-
from for connecting to an object to be handled is provided
with a gyroscopic stabilizer.
[0193] It is shown that the third departure sheave 68
is located at a position along the longitudinal axis 4g of
the main boom 4 relatively proximate the inner end 41 of
the main boom 4, which results in relatively large vertical
angles of the cables 63, 64, 65, facilitating the stability
and controllability of the object suspension device 66 and
the connected object 102.
[0194] The position of the third departure sheave 68 is
in a direction along the longitudinal axis 4g of the main
boom 4 closer to the inner end 41 than the jib tips 53, 54
and/or sheaves 61a,62a when the knuckle boom assem-
bly 3 is in the completely folded position 3f. This creates
stability for the object suspension device in operation of
the crane. It also makes that the third cable 65 extends,
in the longitudinal direction 4g of the main boom 4, at the
side of the object suspension device 66 at which the inner
end 41 of the main boom 4 is located, and the first and
second cable 63, 64 extend longitudinally at the other
side of the object suspension device 66. This may result
in a reduced risk for entanglement of the cables 63, 64,
65 and in a more convenient running of the cables over
the departure sheaves 61a, 62a, 68.
[0195] The pivoting of the jib 5 around the second hor-
izontal pivot axis 3h2 is driven by controlled extension
and contraction of a hydraulic cylinder 32 which is oper-
able between the main boom 4 and the jib 5, being piv-
otally mounted to the main boom and to the jib base 52.
[0196] Figures 1, 2, and 3 show that the jib branches
56, 57 make up the major part of the jib length and the
jib base 52 makes up only a minor part, so that the forked
jib 5 essentially has the shape of a V when in the spread
configuration.
[0197] It is illustrated, that the first and second jib
branches 56, 57 are each pivotally mounted to the jib
base 52, so that the first and second jib branch are pivotal
towards and away from the central longitudinal axis 5g
of the jib 5 around respective jib branch pivot axes 56v,
57v. The pivotability of the jib branches 56, 57 results in
a changeability of the lateral distance between the de-
parture sheaves 61a, 62a.
[0198] In this embodiment the jib branches 56, 57 are
pivotal in unison, the jib branch angles 56α, 57α with
respect to the central longitudinal axis 5g of the jib 5 re-
maining equal to each other.
[0199] Figure 1a shows the first departure sheave 61a
and a first guide sheave 69 being mounted laterally ad-
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jacent to one another proximate the first jib tip 53. It shows
the reeving of the first cable 63 via the first departure
sheave 61a to the first return sheave 71, back to the guide
sheave 69 and a dead end fixing location 63c, where it
is fixed to the jib branch 56.
[0200] Similarly, the second cable 64 runs via the sec-
ond departure sheave 62a mounted proximate the sec-
ond jib tip 54 to the second return sheave 72, back to a
second guide sheave 69 mounted laterally adjacent the
second departure sheave 62a and to a dead end fixing
location 64c, where it is fixed to the jib branch 57.
[0201] The adjacent arrangement of the departure
sheaves 61a, 62a and the first and second guide sheaves
69 as well as the fixing locations 63c, 64c are shown in
detail.
[0202] It is also shown that the third departure sheave
68 and the third guide sheave 69 over which the third
hoist cable 65 runs, are mounted adjacent one another
on the boom 4.
[0203] Referring in particular to figure 1b, the departure
sheaves 61a, 62a, and the first and second guide
sheaves 69, are each pivotal about an axis parallel to the
longitudinal axis 56g, 57g of the first and second jib
branch 56, 57 respectively.
[0204] Figures 1,2 show in detail an embodiment of
the arrangement of the first, second and third winches
67a,b,c on the crane housing 2, and the extension of
respectively the first, second and third hoist cable 63, 64,
65 therefrom.
[0205] Furthermore they show in detail an embodiment
of the pivotal mounting of the departure sheave and the
associated guide sheave mounted adjacent thereto prox-
imate the jib tip. These are mounted pivotally around the
indicated pivot axes, e.g. parallel to the longitudinal axis
of the jib branch, the pivot directions also being indicated.
[0206] As best seen, also the third departure sheave
68 and the adjacent third guide sheave 69 may be mount-
ed in the same fashion to the boom 4 to be pivotal. The
pivotal mountings enables these sheaves to remain
aligned with the hoist cables at different vertical hoist
cable departure angles 63γ, 64γ, 65γ thereof.
[0207] Figure 1b shows a detail of the pivotal mounting
of the return sheaves 71, 72, 73 to the object suspension
device 66. The return sheaves are pivotal in two perpen-
dicular directions, a first being indicated for the first return
sheave 71 and a second for the second return sheave
72. The pivotability facilitates the functioning of the de-
parture sheaves 61a, 62a, 68 as it allows for the align-
ment thereof with the cables at different vertical departure
angles of the cables 63γ, 64γ, 65γ, e.g. which may change
during hoisting and lowering of the object and during piv-
oting of the jib branches 56, 57.
[0208] Figures 2a-d indicate the longitudinal axes 4g,
5g, 56g, 57g, of respectively the main boom 4, the jib 5,
the first and second jib branch 56, 57, the first and second
horizontal pivot axis 3h1, 3h2 and the main boom angle
4γ and 5γ resulting from pivoting the main boom 4 and
the jib 5 there around.

[0209] To facilitate the operation of the departure
sheaves 61a, 62a, 68, alignment thereof with the cables
63, 64, 65 while respective vertical angles 63γ, 64γ, 65γ
change is enabled by the crane 1. The departure sheaves
61a, 62a, are thereto pivotally mounted to the first and
second jib tip 53, 54, respectively, such as to allow align-
ment thereof with the first and second cable 63, 64 while
the vertical angles 63γ, 64γ change, including during
hoisting and lowering of the object suspension device 66
and pivoting of the boom 4 and/or the jib 5 around the
horizontal pivot axes 3h1, 3h2. The third departure
sheave 68 is pivotally mounted to the main boom 4 as
well in a similar fashion to allow alignment with the third
hoist cable 65.
[0210] The figures 1, 2, and 3 also illustrate the provi-
sion of a two-fold actuated active suspension adjustment
mechanism 7. This mechanism 7 is explained in more
detail with reference to figures 6a - d.
[0211] In an embodiment, one or both jib branches are
also configured for securing a tool to the jib tip thereof,
e.g. a line grabbing tool, e.g. for use in anchor handling
operations.
[0212] Figures 3a-c, 4a-c show a second embodiment
of the crane 1 according to the invention. The crane 1
largely corresponds to the crane according to the first
embodiment, so that the above description relating there-
to applies to this second embodiment as well.
[0213] The hoisting system 6 of the crane 1 according
to the second embodiment comprises, in addition to the
first departure sheave 61a, also a fourth departure
sheave 61b which is also mounted to the first jib tip 53.
The hoisting system 6 also comprises, in addition to the
second departure sheave 62a, a fifth departure sheave
62b, mounted to the second jib tip 54. Whether in the
second embodiment the first cable 63 extends from the
first or fourth departure sheave 61 a/b, and whether the
second cable 64 extends from the second or fifth depar-
ture sheave 62a/b, depends on the position of the jib 5.
[0214] The first and fourth departure sheave 61a, 61b
are mounted to the first jib tip 53 such as to extend in the
same plane, with the first cable 63 running in between
the first departure sheave 61a and fourth departure
sheave 61b, such that in more folded positions of the jib
5 the first cable 63 runs over the fourth departure sheave
61b, see figure 4a. In more extended positions of the jib
5, shown in figure 5b, the first cable 63 runs over the first
departure sheave 61a.
[0215] Correspondingly the second and fifth departure
sheave 62a, 62b are mounted to the second jib tip 54
such as to extend in the same plane, with the second
cable 64 running in between the second departure
sheave 62a and fifth departure sheave 62b, such that in
some folded positions of the jib 5 the second cable 64
runs over the fifth departure sheave 62b, and in the more
extended positions of the jib 5 the second cable 64 runs
over the second departure sheave 62a.
[0216] Possibly, in an embodiment, with the jib 5 in a
compactly folded position, the crane 1 is capable of hoist-
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ing the object 102 with the jib 5 at only a small angle with
the main boom 4 so that the jib tips 53, 54 are close to
the main boom 4, as shown in figure 4a. The upwardly
diverging inverted pyramid configuration of the cables
63, 64, 65 is maintained, so that the benefits thereof are
also maintained in this position of the jib 5. Furthermore
the inverted pyramid configuration is maintained while
moving the jib from this folded position to a more extend-
ed or forward position, e.g. while hoisting.
[0217] Figure 3b shows the jib branches 56, 57 in a
collapsed configuration and figure 3c in a spread config-
uration. As discussed in relation to the first embodiment,
the jib branches 56, 57 are by the operation of the cylinder
59 pivotal with respect to the central longitudinal axis 5g
of the jib 5 around respective jib branch pivot axes 56v,
57v. The transverse bars 58 are shown in the locking
position in figures 3c.
[0218] That the object suspension device 66 is sus-
pended via the cables 63, 64, 65 in a double-fall arrange-
ment, is visible in figure 4a, showing the first and third
return sheave 71, 73. The double-fall arrangement has
been discussed for the first embodiment and is applicable
for this embodiment as well.
[0219] The crane 1 comprises an active suspension
adjustment mechanism 7 according to the invention. A
preferred embodiment thereof is schematically shown in
figures 6a-d together with the hoisting system 6. Com-
ponents of the mechanism 7 are also visible in other il-
lustrations of the crane 1, yet the structure and operation
can best be understood with reference to figures 6a-d.
[0220] The figures 6a-d show a twofold actuated active
suspension adjustment mechanism 7.
[0221] In general terms the mechanism 7 allows for
substantially horizontal motion of the object suspension
device 66 while the knuckle boom assembly 3 remains
in a constant position, thus maintaining jib angle 5γ and
the boom angle 4γ and while the winches 67a-c are sta-
tionary. Of course, operation of the mechanism may be
combined with motion of the knuckle boom assembly 3
and/or with variation of length of one or more of the cables
63, 64, 65 when desired.
[0222] For understanding the mechanism 7 it is easier,
to consider the situation wherein the knuckle boom as-
sembly 3 remains in a constant position and wherein the
winches 67a-c are stationary. Figure 5b illustrates the
operation of the mechanism 7. It is shown that the mech-
anism 7 is used to position the object suspension device
66 in a horizontal plane.
[0223] In more detail, figure 5b illustrates that the
mechanism 7 is used in the process of positioning the
device 66, possibly with an object 102, relative to a supply
vessel 105, here a deck 106 thereof. As usual the supply
vessel 105 has an accommodation superstructure
107,including a bridge, at the bow of a supply vessel,
with the deck 106 aft thereof.
[0224] This positioning is, for example, done as part of
the transfer of an object 102 between the supply vessel
105 and another vessel 101, e.g. a drilling vessel. For

example, as shown in figure 5a, the supply vessel 105
is loaded with objects 102 on the deck 106 thereof that
are to be lifted onto the higher deck of the other vessel
101 by the crane 1 arranged on said other vessel 101.
For example, as in figure 5a, the objects 102 are crates
filled with tubulars, e.g. drill pipes, casing pipes, etc.
[0225] In order to connect the device 66 to a selected
object 102 on the deck, the positioning of the device 66
at an appropriate location above the object 102 to be
lifted from the deck is required. Doing so by slewing of
the crane 1 and/or folding/extending of the boom assem-
bly 3 and/or motion of the jib branches 56, 67 (when pos-
sible) is difficult, e.g. due to inertia of these rather heavy
components. The mechanism 7 allows for a more attrac-
tive positioning of the device 66.
[0226] The operation of mechanism 7 is illustrated in
figure 5b. As preferred, in an embodiment, the crane 1
and the mechanism 7 is such, that merely by operation
of the mechanism 7 the device 66 can be horizontally
moved and positioned at various locations distributed
over the deck 106 of the supply vessel. The figure 5c
illustrates that in absence of mechanism 7, or without
using mechanism 7, significant motion of the boom as-
sembly 3 is necessary to effect the same horizontal dis-
placement of the device 66. As mentioned, a combination
of operation of mechanism 7 and motion of the crane,
e.g. folding/extending the boom assembly, is also possi-
ble.
[0227] Figure 6a shows schematically and in a two-
dimensional view, without regard to the physical structure
and locations of the parts of the hoisting system 6 and
of the active suspension adjustment mechanism 7 on the
crane 1, how these parts interact with each other, in order
to give insight in the working principle of the two-fold ac-
tive adjustment mechanism 7.
[0228] The effect of the operating this adjustment
mechanism 7 is shown in a simplified manner in figures
6b and 6c. Figure 6d shows the arrangement of the parts
of the hoisting system 6 and the adjustment mechanism
7 in a three-dimensional view.
[0229] The twofold actuated active suspension adjust-
ment mechanism 7 comprises a first sheave pair 74 and
a second sheave pair 75. Each of the sheave pairs 74,75
comprises a primary sheave and a secondary sheave
which are interconnected such as to enable a pair of the
first, second, and third cables 63, 64, 65 to run over one
sheave of the pair in opposite directions.
[0230] The mechanism 7 further comprises a first ad-
justment actuator 77 and a second adjustment actuator
78, each configured for moving respectively the first and
second sheave pair 74,75 in the direction of the pair of
cables run over the sheaves. In figure 1 the actuators 77,
78 have not been shown. Due to the cables extending in
opposite directions, the sheave pair is loaded by the
weight of the object in opposed directions and as a result
the same load is not placed on the actuator 77, 78. This
is beneficial in view of the requirements for these actua-
tors, there connection to the main boom, when present,

33 34 



EP 4 442 629 A2

19

5

10

15

20

25

30

35

40

45

50

55

and for the dynamic control of these sheave pairs 74, 75.
[0231] As preferred, the sheave pairs 74,75 and the
adjustment actuators 77, 78 are mounted on the main
boom 4, e.g. with the one or more winches 67a-c being
mounted on the crane housing 2b. As preferred, the
sheave pairs 74,75 and the adjustment actuators 77, 78
are mounted on a topside of the main boom 4. In another
embodiment, the sheave pairs are mounted each along
one of the lateral sides of the main boom 4. In another,
more complex, embodiment, the mechanism 7 is placed
on or in the crane housing, or even in the pedestal or
below deck.
[0232] As preferred, the sheave pairs 74, 75 are mobile
in longitudinal direction of the main boom 4 over a motion
range, the motion being governed by the respective ad-
justment actuator 77, 78.
[0233] The first cable 63 is reeved from the respective
winch 67a via:

- the primary sheave of the first sheave pair 74,
- the first departure sheave 61a,
- the first return sheave 71,

to a location on the first jib branch 56 where a dead end
63c of the first cable 63 is fixed.
[0234] The second cable 64 is reeved from the respec-
tive winch 67b via:

- the primary sheave of the second sheave pair 75,
- the second departure sheave 62a,
- the second return sheave 72,

to a location on the second jib branch 57 where a dead
end 64c of the second cable 64 is fixed.
[0235] The third cable 65 is reeved from the respective
winch 67c via:

- the secondary sheave of the second sheave pair 75,
- the third departure sheave 68,
- the third return sheave 73,
- a third guide sheave 69 paired with the third return

sheave 68 on the main boom or on the crane hous-
ing,

- the secondary sheave of the first sheave pair 74,

to a location on the main boom or the crane housing
where a dead end 65c of the third cable 65 is fixed.
[0236] The first adjustment actuator 77 is configured
to move the first sheave pair 74 such as to selectively
increase or decrease the part of the length of the first
cable 63 between the respective winch 67a and the first
departure sheave 61a and simultaneously decrease or
increase the part of the length of the third cable 65 be-
tween the third guide sheave 69 and the dead end 65c
of the third cable.
[0237] The second adjustment actuator 78 is config-
ured to move the second sheave pair 75 such as to se-
lectively increase or decrease the part of the length of

the second cable 64 between the respective winch 67b
and the second departure sheave 62a and simultane-
ously decrease or increase the part of the length of the
third cable 65 between the winch 67c and the third de-
parture sheave 68.
[0238] As shown here, preferably, the first and second
adjustment actuators 77,78 are each embodied as a first
and second adjustment cylinder, e.g. hydraulic cylinder,
each of which has one longitudinal end thereof fixed to
the main boom 4 and another longitudinal end to the as-
sociated sheave pair 74,75, respectively, such that a
shortening or lengthening of the first and/or second ad-
justment actuator cylinder 77, 78 respectively moves the
first and/or second sheave pair 74, 75 in the directions
of the cables run over the sheaves thereof.
[0239] The effect of this mechanism is illustrated in fig-
ures 6b-c. Therein the triangular interconnection of the
cables 63, 64, 65 is shown in a simplified manner, the
dotted imaginary triangle of figure 6a being indicated for
verification.
[0240] The object suspension device 66 is represented
by the same circle as in figure 6a, being connected to
the three cables 63, 64, 65.
[0241] In the simplified top view of figure 6b the curved
trajectory 66.1 illustrates the motion of the device 66 as
only the sheave pair 74 is moved by the corresponding
adjustment actuator 77. The curved trajectory 66.2 illus-
trates the motion of the device 66 as only the sheave pair
75 is moved by the corresponding adjustment actuator
78. The curved trajectories 66.1, 66.2 over which the de-
vice 66 is moved in the horizontal plane is determined
by the locations of the departure sheaves 61a, 62a, 68,
and the length of the cables between the device 66 and
the departure sheaves. This trajectory is curved as a re-
sult of the inverted pyramidal arrangement of the cable
suspension.
[0242] By purposely combining motions of the sheave
pairs 74, 75, e.g. by shortening and/or lengthening of the
cylinders 77, 78, components of the two trajectories 66.1,
66.2 are combined allowing to move the object suspen-
sion device 66 along other trajectories in the horizontal
plane. For example, shortening of both cylinders 77, 78
by the same amount moves the object suspension device
66 over a straight trajectory, in figures 6b-c upwards and
in figure 5b to the left, so in a forward direction of the
crane 1 and along the central longitudinal jib axis 5g.
Correspondingly, lengthening of both cylinders 77, 78 by
the same amount moves the object suspension device
66 over a straight trajectory downwards in figures 6b-c,
so in a backward direction of the crane 1 and to the right
in figure 5b.
[0243] In figure 6c it is illustrated that the object sus-
pension device 66 has been moved substantially hori-
zontally by shifting the sheave pair 74.
[0244] In another embodiment, a threefold actuated
suspension adjustment mechanism 7 is provided instead
of the twofold actuated suspension adjustment mecha-
nism 7 of figures 6a-d.
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[0245] Such a threefold actuated mechanism 7 is illus-
trated in figures 6e-g in the same fashion as in figures
6a-d. The rest of the components of the crane 1 may for
instance be the same as in the first and second embod-
iment of the crane 1.
[0246] When compared to the twofold actuated mech-
anism 7, the threefold actuated mechanism comprises
in addition a third sheave pair 76 and an associated third
adjustment actuator, e.g. a cylinder 79.
[0247] The third adjustment actuator 79 is configured
for moving the third sheave pair 76 in the direction of the
cables 63, 64 run there through in opposite directions.
[0248] The first cable 63 is reeved from the first winch
67a via:

- the primary sheave of the first sheave pair 74,
- the first departure sheave 61a,
- the first return sheave 71,
- a first guide sheave 69 on the first jib branch 56,
- the secondary sheave of the third sheave pair 76

back to a dead end 63c of the cable secured to the crane,
e.g. to the jib or the main boom.
[0249] The second cable 64 is reeved from the second
winch 67b via:

- the primary sheave of the third sheave pair 76,
- the second departure sheave 62a,
- the second return sheave 72,
- a second guide sheave 69 on the second jib branch

57,
- the secondary sheave of the second sheave pair 75,

back to a dead end 64c of the cable secured to the crane,
e.g. to the jib or the main boom.
[0250] The third cable 65 is reeved from the third winch
67c via:

- the primary sheave of the second sheave pair 75,
- the third departure sheave 68,
- the third return sheave 73,
- the third guide sheave 69 proximate the third depar-

ture sheave 68,
- the secondary sheave of the first sheave pair 74,

to a dead end 65c of the cable secured to the crane, e.g.
to the main boom 4.
[0251] Figure 6f, similar to figure 6b, illustrates the
three respective curved trajectories 66.1, 66.2, 66.3 over
each which the object suspension device 66 is moved in
the horizontal plane in case just one of the three sheave
pairs 74, 75, 76 is moved by the respective adjustment
actuator 77, 78, 79.
[0252] By purposely combining operation of the three
actuators, e.g. shortening and/or lengthening of the cyl-
inders 77, 78, 79, components of the three movement
trajectories 66.1, 66.2 are combined such as to move the
object suspension device 66 along other trajectories in

the horizontal plane. In particular, contracting and ex-
tending just two of the cylinders 77, 78, 79 by the same
amount moves the object suspension device 66 over a
straight trajectory.
[0253] Extending the first cylinder 77 and contracting
the second cylinder 78 by the same amount results in
the object suspension device 66 moving upwards in fig-
ure 6f, e.g. in a forward direction of the crane 1, along
the central longitudinal jib axis 5g.
[0254] Straight horizontal movements to a lateral side
of the crane can, for example, be obtained by combining
components of trajectories 66.1 and 66.3.
[0255] A third embodiment of a crane 1 according to
the invention is shown in figures 7a-c. In this embodiment
the forked jib 5 is a collapsible forked jib 5.
[0256] The third embodiment differs from the first and
second embodiment in that the jib branches 56, 57 are
each driven by a respective first and second jib branch
actuator 56c, 57c so as to be independently pivotal rel-
ative to the jib base 52 about the respective pivot axis.
For example, each branch actuator comprises or is em-
bodied as a linear drive actuator, e.g. a hydraulic cylinder,
or comprises or is embodied as a motor with rotary output
effecting the controlled pivoting of the one associated jib
branch. For example, the motor with rotary output is a
hydraulic or electric motor. For example, a transmission,
e.g. a gear, belt, or chain transmission is connected to
the motor with rotary output to effect the pivoting.
[0257] The jib branches 56, 57 are pivotal to provide
for a collapsed configuration and multiple spread config-
urations of the forked jib.
[0258] In spread configurations the angle 55α between
the first and second jib branches is larger than 20°. In
the spread configuration shown in figure 7a the angle
55α of divergence between the first jib branch 56 and the
second jib branch 57 is around 40°.
[0259] In the collapsed configuration the angle be-
tween branches 56, 57 is small, e.g. as small as possible,
e.g. the branches being collapsed into contact with one
another.
[0260] In the collapsed configuration the branches 56,
57 extend substantially parallel to each other, see figure
7b.
[0261] By operating the jib branch actuators 56c, 57c,
the jib branches 56, 57 are independently pivotal. In em-
bodiments, the jib branches 56, 57 are pivoted asymmet-
rically or symmetrically relative to the central longitudinal
axis 5g.
[0262] In embodiment, the independent jib branch ac-
tuators 56c, 57c are operable to cause a lateral move-
ment of the object suspension device 66 and the con-
nected object 102 relative to the forked jib 5. For example,
the actuators are operable to drive a pivoting of both the
first and second jib branch 56, 57 in the direction of one
lateral side of the central longitudinal axis 5g of the jib 5,
such as to laterally displace the object suspension device
66 and therewith the object 102 connected thereto.
[0263] In embodiment, the independent jib branch ac-
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tuators 56c, 57c are operable to manipulate the vertical
angles 63γ, 64γ of the first and second hoisting cables
63, 64 and therewith the vertical angle 65γ of the third
cable 65, e.g. in view of control of the stability of the object
suspension device 66 and the connected object 102, as
explained herein. For example, the independent jib
branch actuators are operable to drive the pivoting such
as to decrease the angle 55α between the first and sec-
ond jib branch 56, 57 during a hoisting of an object 102,
and to increase the angle 55α during a lowering of the
object.
[0264] Figures 7a-c also illustrate an alternative lock-
ing mechanism for the spread position of the jib branches.
In this embodiment, the collapsible forked jib 5 comprises
a transverse bar 58, which is pivotally mounted to the
first jib branch 56 and is releasably connectable to the
second jib branch 57. In figure 7a, the transverse bar 58
is connected to the second jib branch 57 maintaining the
first and second jib branch 56, 57 in the spread configu-
ration thereof. In the collapsed configuration shown in
figure 7b, the transverse bar 58 is pivoted into a position
longitudinally aligned with the first jib branch 56.
[0265] Figure 7c shows schematically the inverted py-
ramidal configuration of the hoist cables 63, 64, 65 for
this embodiment of the second aspect, which results from
the spatial location of the departure sheaves 61a, 62a,
and 68. It is visible that the object suspension device 66
here is suspended from the cables 63, 64, 65 in a single-
fall arrangement.
[0266] Figures 8a, b illustrate a jib in which contrary to
the first, second, and third embodiments the forked jib 5
is a rigid forked jib.
[0267] In the rigid forked jib 5 the first and second jib
branches 56, 57 are fixed relative to the jib base 52, and
form a rigid unit with the jib base 52. Consequently, the
angle 55α between the first and second jib branch and
the jib branch angles 56α, 57α is fixed.
[0268] The rigid forked jib 5 comprises the jib base 52
and at a bifurcation 55 remote from the inner end of the
jib base the first jib branch 56 and the second jib branch
are fixed to the base 52. The branches 56, 57 diverge
from one another. The first jib branch 56 extends to the
first jib tip 53 and a second jib branch 57 extends to the
second jib tip 54, so that the second jib tip 54 is arranged
spaced from the first jib tip 53 in a lateral direction with
respect to the central longitudinal axis 5g of the rigid
forked jib 5.
[0269] For example, the angle 55α between the first
jib branch 56 and the second jib branch 57 is 40°. The
longitudinal axes 56g, 57g of the first and second jib
branch 56, 57 depart from the bifurcation 55 at equal jib
branch angles 56α, 57α of around 20° with respect to
the central longitudinal axis 5g of the jib.
[0270] It is illustrated that the departure sheaves 61a,
62a are each pivotal about an axis that is parallel to the
longitudinal axis 56g, 57g of the respective jib branch.
[0271] The figure 9 serves to illustrate an advantage
of the crane with spreader type jib.

[0272] The figure 9 shows schematically, in a top view,
two spatial configurations of three cables from which the
object suspension device 66 is suspended in an inverted
pyramidal configuration, with the triangular base of the
pyramid defined by the three departure sheaves.
[0273] In figure 9 the crane housing 2b is also identi-
fied, all other components are left out for clarity. The right-
hand illustration shows the crane with jib, wherein the
third departure sheave 68 is closest to the crane housing
2b and wherein the departure sheaves 61a, 62a on the
jib are further away.
[0274] The left-hand illustrations shows, for sake of
comparison, the object suspension device 66 equally far
from the crane housing 2b. However, in this arrangement
two of the departure sheaves 80, 81 are closest to the
crane housing, each laterally from a central vertical plane
of the crane boom assembly, and one departure sheave
83 is furthest away from the crane housing. With the tri-
angular base being equal to the right-hand illustration, it
can readily be recognized that the sheave 83 is further
away from the crane housing 2b in direction of the main
boom than with the jib of the shown cranes. This illus-
trates that the spreader type jib knuckle boom crane re-
quires relatively little space for its operation, e.g. avoiding
conflict between the crane and accommodation, e.g. at
the bow of a supply vessel, adjacent a deck from which
an object is to be picked up (normally aft on a supply
vessel). Also it can be appreciated that this is beneficial
in terms of control and stability, and/or in terms of stress-
es in the crane resulting from the handling of the object.
[0275] The figure 9 also illustrates that the crane 1 is
advantageous for mounting at the side of an offshore
vessel or structure, e.g. at the side of the hull or deck box
structure of an offshore vessel, e.g. of a drilling vessel,
e.g. as shown in figures 5a-c, e.g. the crane 1 serving
the transfer of objects between a supply vessel and the
vessel.
[0276] The features of the different shown embodi-
ments may readily be combined. For instance, the hoist-
ing system 6 and the adjustment mechanism 7 may read-
ily be applied to the first and second embodiment of the
crane 1, even as the first embodiment of the crane ac-
cording to the second aspect, or with other embodiments
with other types of forked jibs, knuckle boom assemblies
or the other crane parts. Also, the embodiments of the
jib may be interchanged between different embodiments
of knuckle boom assemblies or the other crane parts.
[0277] Figure 10 shows a second embodiment of the
crane according to the second aspect. Herein compo-
nents corresponding to earlier described cranes have
been denoted with the same reference numeral.
[0278] As in the crane of figure 1, the jib 5 is a collaps-
ible forked jib 5. However, instead of the jib branches 56,
57 being mounted to a common jib base, so as to be
pivotal with respect to said base, in this embodiment the
jib branches 56, 57 are independently mounted to the
main boom 4, here the outer end thereof.
[0279] It is shown that each branch 56, 57 at a base
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end thereof, so an end adjacent the main boom 4, con-
nected via a respective pivot structure 90, 91 to the main
boom 4, so as to be both movable between the folded
position and extended positions of the knuckle boom as-
sembly, as well as between the spread configuration and
the collapsed configuration of the collapsible forked jib 5.
[0280] It is shown that for folding and extending each
branch 56, 57 there is an associated actuator, here cyl-
inders 32a, b, that allow for independent control of the
pivoting of the branch 56, 57 about a horizontal pivot axis
3h2 relative to the main boom 4.
[0281] For pivoting each branch 56, 57 between col-
lapsed and spread configurations about respective axis
56v, 57v (perpendicular to axis 3h2) there are independ-
ently operable first and second jib pivoting actuators 56c,
57c, For example, each actuator 56f, 57f is a cylinder, or
a motor, as explained herein.
[0282] The depicted jib 5 of figure 10, for example, al-
lows for extending just one jib branch, e.g. when handling
a small or light object.
[0283] The depicted jib of figure 10, for example, allows
to bring the jib branches 56, 57 in different extended po-
sitions, e.g. when handling an object with constraints for
the spatial location of the jib branches.
[0284] The depicted jib also allows, for example, to piv-
ot both jib branches in the same direction, e.g. both to
the left in the figure 10, e.g. allowing to shift the object
suspension device 66 horizontally relative to a central
vertical plane of the knuckle boom assembly.
[0285] The depicted jib also allows, for example, to
vary the lateral distance between the first and second
departure sheaves 61a, 62a by suitable pivoting of the
jib branches 56, 57.
[0286] Figure 11 shows another crane wherein the ac-
tive suspension mechanism may be used. Herein com-
ponents corresponding to earlier described cranes have
been denoted with the same reference numeral.
[0287] In figure 11 the collapsible jib 5 has a collapsible
T-shaped spreader structure 150. The central member
151 of the spreader structure is pivotally mounted to the
main boom 4, about horizontal axis 3h2, and extends
along the longitudinal axis of the jib. Herein the first and
second departure sheaves 61a and 62a are mounted on
the cross member 152 of the T-shaped spreader struc-
ture, e.g. at opposed ends thereof.
[0288] As shown the cross member 152 is embodied
so as to be collapsible in order to reduce the lateral ex-
tension of the jib 5 when desired, e.g. for storage of the
boom assembly. The depicted cross-member is embod-
ied as two swivelling cross-member elements 152a,b ,
each swivelling relative to the central member about a
swivel axis 152c, d between an operative position trans-
verse to the central member (see figure 11) and a col-
lapsed position aligned with the central member, e.g.
along a lateral side of the central member.
[0289] In conjunction with a collapsible T-shaped
spreader structure, the first and second cables may be
reeved over guide sheaves 85, 86 at the outer end of the

main boom 4, and then pass to the departure sheaves
61a, 62a. For example, the cables 63, 64 first pass to
further guide sheaves on the central member 151 and
then diagonally to the respective first and second depar-
ture sheaves 61a, 62a.

Claims

1. A one-fold actuated active suspension adjustment
mechanism (7) for use in a crane (1) having a three-
point hoisting system (6), the hoisting system com-
prising:

- one or more winches (67a,67b,67c), e.g. a first,
a second, and a third winch (67a,67b,67c),
- a first cable (63) driven by one of said one or
more winches (67a,67b,67c), e.g. said first
winch (67a),
- a second cable (64) driven by one of said one
or more winches (67a,67b,67c), e.g. said sec-
ond winch (67b),
- a third cable (65) driven by one of said one or
more winches (67a,67b,67c), e.g. said third
winch (67c),
- a first, second and third departure sheave
(61a,62a,68),
- an object suspension device (66) configured
to be connected to an object (102) to be handled
by the crane, and provided with a respective first,
second, and third return sheave (71,72,73),
wherein the first, the second, and the third cable
(63,64,65) together define an inverted pyramid
which diverges upwards from the object suspen-
sion device (66) when handling the object,
wherein the first, the second, and the third cable
(63,64,65) are each connected to the object sus-
pension device (66) in a multiple-fall arrange-
ment, e.g. a double-fall arrangement,
the one-fold actuated active suspension mech-
anism (7) comprising:

- a sheave pair (74) comprising a primary
sheave and a secondary sheave which are
interconnected such as to enable two of the
first, second, and third hoist cables to run
over the sheaves of the sheave pair in op-
posite directions,
- an adjustment actuator (77) configured for
moving the sheave pair (74) in the direction
of the two cables running over the sheaves
of the respective sheave pair,

wherein each sheave pair is movable as a unit
along a motion axis of the sheave pair by the
associated adjustment actuator, which motion
axis extends parallel to the directions of the ca-
bles to be run over the sheaves of the pair,
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configured such that the first cable (63) is reeved
from the respective winch (67a) via:

- the primary sheave of the sheave pair (74),
- the first departure sheave (61a), and
- the first return sheave (71),

to a location on the crane, where a dead end
(63c) of the first cable (63) is fixed,
and such that the second cable (64) is reeved
from the respective winch (67b) via:

- the secondary sheave of the sheave pair
(74),
- the second departure sheave (62a), and
- the second return sheave (72),

to a location on the crane, where a dead end
(64c) of the second cable (64) is fixed,
and such that the third cable (65) is reeved from
the respective winch (67c) via:

- the third departure sheave (68), and
- the third return sheave (73),

to a location on the main boom or the crane
housing where a dead end (65c) of the third ca-
ble (65) is fixed,
wherein the adjustment actuator (77) is config-
ured to, when the mechanism (7) is used in the
crane (1), move the sheave pair (74) such as to
selectively increase or decrease the part of the
length of the first cable between the respective
winch (67a) and the first departure sheave (61a)
and simultaneously respectively decrease or in-
crease the part of the length of the second cable
(64) between the respective winch (67b) and the
second departure sheave (62a).

2. A twofold actuated active suspension adjustment
mechanism (7) for use in a crane (1) having a three-
point hoisting system (6), the hoisting system com-
prising:

- one or more winches (67a,67b,67c), e.g. a first,
a second, and a third winch (67a,67b,67c),
- a first cable (63) driven by one of said one or
more winches (67a,67b,67c), e.g. said first
winch (67a),
- a second cable (64) driven by one of said one
or more winches (67a,67b,67c), e.g. said sec-
ond winch (67b),
- a third cable (65) driven by one of said one or
more winches (67a,67b,67c), e.g. said third
winch (67c),
- a first, second and third departure sheave
(61a,62a,68),
- an object suspension device (66) configured

to be connected to an object (102) to be handled
by the crane,
- for each cable a respective first, second, and
third return sheave (71,72,73) connected to the
object suspension device (66),
wherein the first, the second, and the third cable
(63,64,65) together define an inverted pyramid
which diverges upwards from the object suspen-
sion device (66) when handling the object,
wherein the first, the second, and the third cable
(63,64,65) are each connected to the object sus-
pension device (66) in a multiple-fall arrange-
ment, e.g. a double-fall arrangement,
the twofold actuated active suspension mecha-
nism (7) comprising:

- a first sheave pair (74) and a second
sheave pair (75), each of the sheave pairs
(74,75) comprising a primary sheave and a
secondary sheave which are interconnect-
ed such as to enable two of the first, second,
and third cables to run over the sheaves of
the sheave pair in opposite directions,
- a first adjustment actuator (77) and a sec-
ond adjustment actuator (78), each config-
ured for moving respectively the first and
second sheave pair (74,75) in the direction
of the two cables running over the sheaves
of the respective sheave pair,

wherein each sheave pair is movable as a unit
along a motion axis of the sheave pair by the
associated adjustment actuator, which motion
axis extends parallel to the directions of the ca-
bles to be run over the sheaves of the pair,
configured such that the first cable (63) is reeved
from the respective winch (67a) via:

- the primary sheave of the first sheave pair
(74),
- the first departure sheave (61a), and
- the first return sheave (71),

to a location on the crane where a dead end
(63c) of the first cable (63) is fixed,
and such that the second cable (64) is reeved
from the respective winch (67b) via:

- the primary sheave of the second sheave
pair (75),
- the second departure sheave (62a), and
- the second return sheave (72),

to a location on the crane where a dead end
(64c) of the second cable (64) is fixed,
and such that the third cable (65) is reeved from
the respective winch (67c) via:
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- the secondary sheave of the second
sheave pair (75),
- the third departure sheave (68),
- the third return sheave (73),
- a third guide sheave (69) proximate the
third departure sheave (68), and
- the secondary sheave of the first sheave
pair (74),

to a location on the crane where a dead end
(65c) of the third cable (65) is fixed,
wherein the first adjustment actuator (77) is con-
figured to, when the mechanism (7) is used in
the crane (1), move the first sheave pair (74)
such as to selectively increase or decrease the
part of the length of the first cable between the
respective winch (67a) and the first departure
sheave (61a) and simultaneously respectively
decrease or increase the part of the length of
the third cable (65) between the third guide
sheave (69) and the dead end (65c) of the third
cable,
wherein the second adjustment actuator (78) is
configured to, when the mechanism (7) is used
in the crane (1), move the second sheave pair
(75) such as to selectively increase or decrease
the part of the length of the second cable (64)
between the respective winch (67b) and the sec-
ond departure sheave (62a) and simultaneously
respectively decrease or increase the part of the
length of the third cable (65) between the re-
spective winch (67c) and the third departure
sheave (68).

3. A threefold actuated active suspension adjustment
mechanism (7) for use in a crane (1) having a three-
point hoisting system (6), the hoisting system com-
prising:

- one or more winches (67a,67b,67c), e.g. a first,
a second, and a third winch (67a,67b,67c),
- a first cable (63) driven by one of said one or
more winches (67a,67b,67c), e.g. said first
winch (67a),
- a second cable (64) driven by one of said one
or more winches (67a,67b,67c), e.g. said sec-
ond winch (67b),
- a third cable (65) driven by one of said one or
more winches (67a,67b,67c), e.g. said third
winch (67c),
- a first, second and third departure sheave
(61a,62a,68),
- an object suspension device (66) configured
to be connected to an object (102) to be handled
by the crane,
- for each cable a respective first, second, and
third return sheave (71,72,73) connected to the
object suspension device (66),

wherein the first, the second, and the third cable
(63,64,65) together define an inverted pyramid
which diverges upwards from the object suspen-
sion device (66) when handling the object,
wherein the first, the second, and the third cable
(63,64,65) are each connected to the object sus-
pension device (66) in a multiple-fall arrange-
ment, e.g. a double-fall arrangement,
the threefold actuated active suspension mech-
anism (7) comprising:

- a first sheave pair (74), a second sheave
pair (75) and a third sheave pair (76), each
of the sheave pairs (74,75,76) comprising
a primary sheave and a secondary sheave
which are interconnected such as to enable
two of the first, second, and third cables to
run over the sheaves of the sheave pair in
opposite directions,
- a first adjustment actuator (77), a second
adjustment actuator (78), and a third adjust-
ment actuator (79), each configured for
moving respectively the first, second and
third sheave pair (74,75,76) in the direction
of the two cables running over the sheaves
of the respective sheave pair,

wherein each sheave pair is movable as a unit
along a motion axis of the sheave pair by the
associated adjustment actuator, which motion
axis extends parallel to the directions of the ca-
bles to be run over the sheaves of the pair,
configured such that the first cable (63) is reeved
from the respective winch (67a) via:

- the primary sheave of the first sheave pair
(74),
- the first departure sheave (61a), and
- the first return sheave (71),
- a first guide sheave (69) proximate the first
departure sheave (61a), and
- the secondary sheave of the third sheave
pair (76),

to a location on the crane where a dead end
(63c) of the first cable (63) is fixed,
and such that the second cable (64) is reeved
from the respective winch (67b) via:

- the primary sheave of the third sheave pair
(76),
- the second departure sheave (62a),
- the second return sheave (72),
- a second guide sheave (69) proximate the
second departure sheave (62a), and
- the secondary sheave of the second
sheave pair (75),
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to a location on the crane where a dead end
(64c) of the second cable (64) is fixed,
and such that the third cable (65) is reeved from
the respective winch (67c) via:

- the primary sheave of the second sheave
pair (75),
- the third departure sheave (68),
- the third return sheave (73),
- a third guide sheave (69) proximate the
third departure sheave (68),
- the secondary sheave of the first sheave
pair (74),

to a location on the crane where a dead end
(65c) of the third cable (65) is fixed,
wherein the first adjustment actuator (77) is con-
figured to, when the mechanism (7) is used in
the crane (1), move the first sheave pair (74)
such as to selectively increase or decrease the
part of the length of the first cable between the
respective winch (67a) and the first departure
sheave (61a) and simultaneously respectively
decrease or increase the part of the length of
the third cable (65) between the third guide
sheave (69) and the dead end (65c) of the third
cable,
wherein the second adjustment actuator (78) is
configured to, when the mechanism (7) is used
in the crane (1), move the second sheave pair
(75) such as to selectively increase or decrease
the part of the length of the second cable (64)
between the second guide sheave (69) and the
dead end (64c) of the second cable (64) and
simultaneously respectively decrease or in-
crease the part of the length of the third cable
(65) between the respective winch (67c) and the
third departure sheave (68),
wherein the third adjustment actuator (79) is
configured to, when the mechanism (7) is used
in the crane (1), move the third sheave pair (76)
such as to selectively increase or decrease the
part of the length of the first cable (63) between
the first guide sheave (69) and the dead end
(63c) of the first cable (63), and simultaneously
respectively decrease or increase the part of the
length of the second cable (64) between the re-
spective winch (67b) and the second departure
sheave (62a).

4. Mechanism (7) according to claim 1, 2 or 3,
wherein each of the adjustment actuators comprise
a linear drive actuator, arranged with a longitudinal
axis thereof parallel to the motion range of the
sheave pair so that a shortening or lengthening of
the cylinder moves the sheave pair in the directions
of the cables run there through, e.g. wherein the lin-
ear drive actuator is a hydraulic adjustment cylinder

of which one of a piston rod and a cylinder body is
connected to the sheave pair and the other of the
piston rod and the cylinder body is configured for
connection to the crane.

5. Crane (1) having a three-point hoisting system (6),
the hoisting system comprising:

- one or more winches (67a,67b,67c), e.g. a first,
a second, and a third winch (67a,67b,67c),
- a first cable (63) driven by one of said one or
more winches (67a,67b,67c), e.g. said first
winch (67a),
- a second cable (64) driven by one of said one
or more winches (67a,67b,67c), e.g. said sec-
ond winch (67b),
- a third cable (65) driven by one of said one or
more winches (67a,67b,67c), e.g. said third
winch (67c),
- a first, second and third departure sheave
(61a,62a,68),
- an object suspension device (66) configured
to be connected to an object (102) to be handled
by the crane, and provided with a respective first,
second, and third return sheave (71,72,73),
wherein the first, the second, and the third cable
(63,64,65) together define an inverted pyramid
which diverges upwards from the object suspen-
sion device (66) when handling the object,
wherein the first, the second, and the third cable
(63,64,65) are each connected to the object sus-
pension device (66) in a multiple-fall arrange-
ment, e.g. a double-fall arrangement,
wherein the crane is provided with a one-fold
actuated active suspension adjustment mecha-
nism according to claim 1, and optionally claim 4,
wherein the first cable (63) is reeved from the
respective winch (67a) via:

- the primary sheave of the sheave pair (74),
- the first departure sheave (61a), and
- the first return sheave (71),

to a location on the crane where a dead end
(63c) of the first cable (63) is fixed,
wherein the second cable (64) is reeved from
the respective winch (67b) via:

- the secondary sheave of the sheave pair
(74),
- the second departure sheave (62a), and
- the second return sheave (72),

to a location on the crane where a dead end
(64c) of the second cable (64) is fixed,
and wherein the third cable (65) is reeved from
the respective winch (67c) via:
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- the third departure sheave (68), and
- the third return sheave (73),

to a location on the crane where a dead end
(65c) of the third cable (65) is fixed.
sheave pair and the cylinder body being config-
ured for connection to the crane.

6. Crane (1) having a three-point hoisting system (6),
the hoisting system comprising:

- one or more winches (67a,67b,67c), e.g. a first,
a second, and a third winch (67a,67b,67c),
- a first cable (63) driven by one of said one or
more winches (67a,67b,67c), e.g. said first
winch (67a),
- a second cable (64) driven by one of said one
or more winches (67a,67b,67c), e.g. said sec-
ond winch (67b),
- a third cable (65) driven by one of said one or
more winches (67a,67b,67c), e.g. said third
winch (67c),
- a first, second and third departure sheave
(61a,62a,68),
- an object suspension device (66) configured
to be connected to an object (102) to be handled
by the crane, and provided with a respective first,
second, and third return sheave (71,72,73),
wherein the first, the second, and the third cable
(63,64,65) together define an inverted pyramid
which diverges upwards from the object suspen-
sion device (66) when handling the object,
wherein the first, the second, and the third cable
(63,64,65) are each connected to the object sus-
pension device (66) in a multiple-fall arrange-
ment, e.g. a double-fall arrangement,
wherein the crane is provided with a twofold ac-
tuated active suspension adjustment mecha-
nism according to claim 2, and optionally claim 4,
wherein the first cable (63) is reeved from the
respective winch (67a) via:

- the primary sheave of the first sheave pair
(74),
- the first departure sheave (61a), and
- the first return sheave (71),

to a location on the crane where a dead end
(63c) of the first cable (63) is fixed,
wherein the second cable (64) is reeved from
the respective winch (67b) via:

- the primary sheave of the second sheave
pair (75),
- the second departure sheave (62a), and
- the second return sheave (72),

to a location on the crane where a dead end

(64c) of the second cable (64) is fixed,
and wherein the third cable (65) is reeved from
the respective winch (67c) via:

- the secondary sheave of the second
sheave pair (75),
- the third departure sheave (68),
- the third return sheave (73),
- a third guide sheave (69) proximate the
third departure sheave (68), and
- the secondary sheave of the first sheave
pair (74),

to a location on the crane where a dead end
(65c) of the third cable (65) is fixed.

7. Crane (1) having a three-point hoisting system (6),
the hoisting system comprising:

- one or more winches (67a,67b,67c), e.g. a first,
a second, and a third winch (67a,67b,67c),
- a first cable (63) driven by one of said one or
more winches (67a,67b,67c), e.g. said first
winch (67a),
- a second cable (64) driven by one of said one
or more winches (67a,67b,67c), e.g. said sec-
ond winch (67b),
- a third cable (65) driven by one of said one or
more winches (67a,67b,67c), e.g. said third
winch (67c),
- a first, second and third departure sheave
(61a,62a,68),
- an object suspension device (66) configured
to be connected to an object (102) to be handled
by the crane, and provided with a respective first,
second, and third return sheave (71,72,73),
wherein the first, the second, and the third cable
(63,64,65) together define an inverted pyramid
which diverges upwards from the object suspen-
sion device (66) when handling the object,
wherein the first, the second, and the third cable
(63,64,65) are each connected to the object sus-
pension device (66) in a multiple-fall arrange-
ment, e.g. a double-fall arrangement,
wherein the crane is provided with a threefold
actuated active suspension adjustment mecha-
nism according to claim 3, and optionally claim 4,
wherein the first cable (63) is reeved from the
respective winch (67a) via:

- the primary sheave of the first sheave pair
(74),
- the first departure sheave (61a), and
- the first return sheave (71),
- a first guide sheave (69) proximate the first
departure sheave (61a), and
- the secondary sheave of the third sheave
pair (76),
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to a location on the crane where a dead end
(63c) of the first cable (63) is fixed,
wherein the second cable (64) is reeved from
the respective winch (67b) via:

- the primary sheave of the third sheave pair
(76),
- the second departure sheave (62a),
- the second return sheave (72),
- a second guide sheave (69) proximate the
second departure sheave (62a), and
- the secondary sheave of the second
sheave pair (75),

to a location on the crane where a dead end
(64c) of the second cable (64) is fixed,
and wherein the third cable (65) is reeved from
the respective winch (67c) via:

- the primary sheave of the second sheave
pair (75),
- the third departure sheave (68),
- the third return sheave (73),
- a third guide sheave (69) proximate the
third departure sheave (68),
- the secondary sheave of the first sheave
pair (74),

to a location on the crane where a dead end
(65c) of the third cable (65) is fixed.

8. Crane according to claim 5, 6, or 7, wherein the each
of the adjustment actuators (77,78,79) of the active
suspension adjustment mechanism comprise a lin-
ear drive actuator, arranged with a longitudinal axis
thereof parallel to the motion range of the sheave
pair so that a shortening or lengthening of the cylin-
der moves the sheave pair in the directions of the
cables run there through, e.g. wherein the linear
drive actuator is a hydraulic adjustment cylinder of
which one of a piston rod and the cylinder body is
connected to the sheave pair and the other of the
piston rod and the cylinder body is connected to the
crane.

9. Crane (1) according to claim 5, 6, or 7 and optionally
claim 8, configured for handling offshore wind tur-
bines and/or foundations thereof, e.g. a pile, e.g. a
monopile.

10. Crane (1) according to claim 5, 6, or 7 and optionally
claim 8 or 9, wherein the first and second departure
sheave (61a,62a) are provided on a jib of the crane
and the third departure sheave (68) are provided on
a main boom of the crane,
e.g. wherein the dead ends (63c,64c) of the first and
second cables (63,64) are fixed to the jib or the main
boom and the dead end (65c) of the second cable

is fixed to the main boom or a crane housing of the
crane.

11. Crane (1) according to claim 5, 6, or 7 and optionally
one or more of claims 8-10, wherein the crane further
comprises a control unit for controlling the action of
the one or more adjustment actuators,
the control of the adjustment actuations e.g. being
based on a signals of one or more sensors measur-
ing motion(s) of the object or object suspension de-
vice to be compensated and/or measuring the loca-
tion of the object suspension device relative to a ref-
erence.

12. Crane (1) according to claim 5, 6, or 7 and optionally
one or more of claims 8-11, wherein the crane is
embodied as a knuckle boom crane comprising:

- a pedestal (2a),
- a crane housing (2b) which is rotational relative
to the pedestal about a vertical rotation axis (3v),
- a knuckle boom assembly (3) attached to the
crane housing, the knuckle boom assembly
comprising:

- a main boom (4) having an inner end (41)
which is connected pivotally about a first
horizontal pivot axis (3h1) to the crane hous-
ing, an outer end, a topside, a bottom side,
and opposed lateral sides,
- a jib (5) connected via a pivot structure
pivotally to the main boom (4), e.g. at the
outer end thereof, the jib having a central
longitudinal axis (5g),

- a main boom luffing mechanism (31) config-
ured to pivot the main boom up and down relative
to the crane housing, and
- a jib pivoting mechanism (32) configured to piv-
ot the forked jib relative to the main boom, be-
tween a folded position (3f) of the knuckle boom
assembly, wherein the jib is folded back relative
to the main boom, and extended positions (3e)
of the knuckle boom assembly.

13. Vessel provided with the crane according to claim 5,
6, or 7 and optionally any one or more of claims 8-12,
e.g. wherein the vessel is a drilling vessel.

14. Vessel according to claim 13 configured for handling
offshore wind turbines and/or foundations thereof,
e.g. a pile, e.g. a monopile, the vessel e.g. being a
wind turbine installation vessel.

15. A method for handling an object, wherein use is
made of the crane (1) according to claim 5, 6, or 7
and optionally one or more of claims 8-12, wherein
the active suspension adjustment mechanism (7) is
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used to horizontally position the object by moving
one or more of the sheave pairs (74,75,76) present
through operation of one or more of the associated
adjustment actuators (77,78,79).

16. Method according to claim 15, wherein for the hori-
zontal positioning of the object suspension device
(66), possibly with the object connected thereto, pri-
marily the active suspension adjustment mechanism
(7) is operated and wherein for vertical motion of the
object suspension device (66), primarily the one or
more winches (67a,b,c) of the hoist system (6) are
operated.

17. A method according to claim 15 or 16, wherein use
is made of the crane (1) on a vessel, wherein the
active suspension adjustment mechanism (7) is em-
ployed for providing active motion compensation of
the object or suspension device (66) in a horizontal
plane, e.g. to compensate for horizontal vessel mo-
tion, e.g. for deviations in position holding of a dy-
namic positioning system of the vessel, e.g. of a ves-
sel on which the crane is mounted or of a vessel from
and/or onto which objects are (un)loaded by a crane
that is mounted on another vessel or offshore struc-
ture, e.g. in transfer of objects between a supply ves-
sel and another vessel or offshore structure.

18. Method according to claim 17, wherein the handling
of the object comprises transfer thereof from and to
a floating vessel, e.g. in vessel-to-vessel transfer of
objects, e.g. between a supply vessel and a drilling
vessel, wherein the supply vessel is commonly ex-
hibiting quite significant motion, both vertically and
horizontally, relative to the other (larger) vessel or
stationary structure.

19. Method according to claim 16 for hoisting an object
(102), wherein use is made of a crane (1) according
to claim 6 and optionally any one or more of claims
8-12, wherein the two-fold actuated active suspen-
sion adjustment mechanism (7) is operated to pro-
vide a primarily horizontal controlled motion of the
object suspension device (66), e.g. for adjusting a
horizontal position of the object suspension device
to a horizontal position of an object that is to be con-
nected to the object suspension device, e.g. the
crane being mounted on one vessel (101) and the
object to be connected being located on another ves-
sel (105),
and wherein the one or more winches (67a,67b,67c)
are operated, e.g. simultaneously with operation of
the two-fold active suspension adjustment mecha-
nism (7), to provide primarily vertical motion of the
object suspension device (66) for compensating
heave motion of the object suspension device, e.g.
the one or more winches being embodied as AHC
winch.
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